Response to Review B
Thank you for your thoughtful review of our paper. We appreciate your concern that our use of different years and data sources for TOA and surface data has introduced errors into our analysis. We have repeated the observational analysis using surface and TOA data from the same instrument platform and years (CERES). The revised manuscript incorporates these changes. Our primary conclusions are unchanged and we believe this change will alleviate your major concerns. We hope you agree. 

We apologize for this oversight in the original manuscript. Below we list your comments (in red) and our responses (in black). 

Now that I know what the authors did, there are fundamental methodological errors that make the paper unacceptable for publication: 

1. Because the TOA and surface data are from different years, this is comparing apples and oranges. It is incumbent on the authors to quantify the climate change between these two periods and prove that it is so small that it does not contribute to the differences. 

We have repeated the observational analysis using CERES TOA and surface radiative data from all four CERES instruments. Overall, our analysis on the CERES data sets with the surface and TOA fluxes taken from the same years and sources agree with our previous analysis that used the ERBE and CERES data in conjunction; none of our conclusions are affected and the quantitative differences are very minor. For your convenience, we have listed all the changes that were made to the revised manuscript and figures as a consequence of using the CERES only data at the end of this document.
2. The surface albedo “observations” are actually a model calculation and not pure observations. Why don’t the authors just use the same model for the study? If this model differs in its assumptions from the one  used in the paper, that will produce errors in the results. So I don’t understand how the authors can ignore this source of error in the study.

 This source of error has been alleviated by the use of CERES only data in the revised manuscript.
3. On p. 6, the authors say “The observed TOA fluxes from ERBE are known to differ from the CERES TOA fluxes.” By how much? How much is climate change and how much is instruments? What does it mean that the radiative budget is closed for one data set? 

Again, I don't understand why the authors don/t use consistent data from the same satellites. With different equator crossing times and observing patters, ERBE and CERES are bound to be different. Even if they were for the same years, they would be different. 

Fundamentally using TOA data from one time period and one satellite, and using surface albedo calculations based on observations from a different observing system and different time period, and without quantifying the magnitudes of the errors thus introduced, the paper is unacceptable. 
We believe these concerns have been addressed by using the CERES only data in the revised manuscript.
4. The same violation of the scientific principle of “only change one  thing at a time” is violated in the LGM, AQUA, and QUAD results, by using different climate models for different time periods. How much of the differences is due to the models and how much to the forcing? 

This assertion is false. The LGM, AQUA, and QUAD simulations are compared to the PI simulations using the same climate model run at the same resolution throughout the text. This is stated explicitly in Table 1 (“Each difference is taken relative to the PI simulation in the same model used to simulate the altered climate state (and at the same resolution)”) and is the basis for including FIG. 10 in the manuscript. We have added a similar statement to the main body of the text to alleviate the confusion.
5. The authors focus on the theoretical concept of atmospheric albedo, when they are really talking mainly about clouds. It would be much easier to understand if they compared their results to observations and model calculations of clouds to see whether they are just repeating what we already know based on diagnosis of GCM cloud simulations. 
The standard approach of diagnosing the impact of clouds on the TOA shortwave budget as the difference between the full-sky and clear-sky radiative fields is problematic because the surface albedo contributes more to the TOA shortwave flux in the clear-sky case than in the full-sky case. While other studies have analyzed shortwave cloud radiative feedbacks (through the use radiative kernels and partial radiative perturbation method) in the context of the climate change problem, we are unaware of studies that have used these techniques on the observed climatology and inter-model spread of planetary albedo as is done in our manuscript.   
More minor problems: 

6. The authors still refuse to correct the erroneous claim that ice-free and ice albedos differ by 0.5. 

We have removed all quantitative estimates from this discussion. 

7. The INM-CM3.0 resolution needs degree symbols. 
Fixed.
8. Table A1 should use the Taylor (2007) rather than T07. Readers need to be able to look at tables and figures without looking through the paper for acronyms. 

Changed.

9. Table 4 disagrees with Fig. 1. You need to use the same variables to mean the same thing throughout the paper. “A” cannot be surface albedo in Fig. 1. This is very confusing. 

The A in Table 4 has been changed to an α.

10. p. 3: “As a reference point, Budyko (1969) postulated that a change in planetary albedo of less than 2% could cause global glaciation of the climate system. 

I'm on a plane on my way to a conference for the next week, so can't look up the Budyko paper, but I don't think this is true. Budyko found that a 2% reduction of the solar constant would cause glaciation, but that is not the same thing. Since the planetary albedo A is 30%, the absorption is (1-A), so you would need at least a 3% change in albedo to be the equivalent of a 2% solar constant change. 
We have changed the statement to read a “0.02 unit” as opposed to “2%”. 
List of changes made as a consequence of using CERES only data

Below, we describe the changes to the manuscript that resulted from using the CERES TOA shortwave fluxes as opposed to the ERBE data-set. When possible, we have included the revised text (in black) and the original text (in red). 
Section 2a


This section has been rewritten to reflect the change in observational TOA radiation data-sets used.

Section 2b 2. 


Second paragraph.

The global pattern of atmospheric solar absorption is virtually identical to the pattern of vertically integrated specific humidity (from NCEP reanalysis) with a spatial correlation coefficient of 0.92.

 The global pattern of atmospheric solar absorption is virtually identical to the pattern of vertically integrated specific humidity (from NCEP reanalysis) with a spatial correlation coefficient of 0.94.

Fifth Paragraph
The (solar weighted) global average planetary albedo of 0.298 is partitioned into a global average αP,ATMOS of 0.262 (88% of the total) and a global average αP,SURF of 0.036 (12%, Table 1)… The hemispheric average planetary albedo is very similar in both hemispheres (0.299 in the NH versus 0.298 in the SH) although the partitioning between αP,ATMOS and αP,SURF differs slightly between the hemispheres (αP,ATMOS contributes 86% of the hemispheric average planetary albedo in the NH as compared to 90% in the SH).
The (solar weighted) global average planetary albedo of 0.313 is partitioned into a global average αP,ATMOS of 0.277 (88% of the total) and a global average αP,SURF of 0.036 (12%, Table 1)… The hemispheric average planetary albedo is very similar in both hemispheres (0.314 in the NH versus 0.313 in the SH) although the partitioning between αP,ATMOS and αP,SURF differs slightly between the hemispheres (αP,ATMOS contributes 87.5% of the hemispheric average planetary albedo in the NH as compared to 89.7% in the SH).

Appendix A
      Intro


The error bounds on the CERES TOA fluxes are discussed. Previously this discussion was about the ERBE uncertainities.
       Last paragraph

If the observational errors are systematic, the two standard deviation range of the global average αP,ATMOS is 0.244-0.280 (82%-94% of the total planetary albedo); the two standard deviation range of global average αP,SURF is 0.028-0.045 (9% - 15% of the total planetary albedo).

If the observational errors are systematic, the two standard deviation range of the global average αP,ATMOS is 0.258-0.297 (83%-95% of the total planetary albedo); the two standard deviation range of global average αP,SURF is 0.028-0.044 (9% - 14% of the total planetary albedo).
Appendix B

Third paragraph

Our method finds that 88% of the global average planetary albedo is due to αP,ATMOS where as the T07 method finds a value of 85% (Table A1). The single absorption model finds smaller values of αP,ATMOS (and larger values of αP,SURF) than the other two methods; on average, the single absorption αP,ATMOS values are 4% smaller than the Taylor method and 9% smaller than the values found in this study.
Our method finds that 88% of the global average planetary albedo is due to αP,ATMOS where as the T07 method finds a value of 86% (Table A1). The single absorption model finds smaller values of αP,ATMOS (and larger values of αP,SURF) than the other two methods; on average, the single absorption αP,ATMOS values are 5% smaller than the Taylor method and 8% smaller than the values found in this study.

Fifth paragraph

Our method finds that the atmosphere attenuates the surface albedo’s contribution to the planetary albedo by 69% in the global average where as the Taylor and single absorption methods find values of 61% and 57%.
Our method finds that the atmosphere attenuates the surface albedo’s contribution to the planetary albedo by 68% in the global average where as the Taylor and single absorption methods find values of 63% and 58%.

Figure 2


All four panels are revised.

Figure 3


All three panels are revised.

Figure 4


The observational data points are revised in both panels.

Figure 5 

The observational data points are revised.

Figure 6


The observation curve has been revised in all panels.

Figure A1

The analysis has been repeated with the CERES data and re-plotted.

Figure A2


All curves in the upper panels have been revised.
Table 1


The first row of the table has been revised.

	(%)
	Total
	αP,ATMOS
	αP,SURF
	Surface Albedo

	Observations
	29.8
	26.2
	3.6
	12.3


	(%)
	Total
	αP,ATMOS
	αP,SURF
	Surface Albedo

	Observations
	31.3
	27.7
	3.6
	11.7


