Response to Review A

Thank you for your thoughtful review of our paper. Below we list your comments (in red) and our responses (in black). 

I   strongly   urge   removal   of   the   “Part   1”   from   the   title:   in   case   part   2   is   never   published.     Using   a   colon should   suffice   to   indicate   the   subtopic. 

Done.

Are   surface   albedo   and   atmospheric   albedo   independent?     In   deserts   (e.g.   Sahara)   there   is   limited   water vapor and   cloud   but   high   sfc   albedo.     Global   correlations   are   not   sufficient   to   deal   with   these;   nor   are annual   means. 

I’m not sure I understand the Reviewer’s concern. In our attribution method, the atmospheric albedo diminishes the surface contribution to planetary albedo and we would expect a (slight) negative spatial correlation between αP,ATMOS and αP,SURF (see Fig. A1 below). However, it is unclear to me how surface albedo directly impacts the atmospheric albedo. The surface energy budget’s impact on cloud properties is beyond the scope of this work.

The observational spatial correlations between the monthly mean  αP,ATMOS ,  αP,SURF , and α fields are shown in Figure A1. The relationship between spatial anomalies in surface albedo and atmospheric albedo is the opposite of that suggested by the reviewer; areas of high surface albedo also tend to have high atmospheric albedo. This result suggest that the surface albedo ‘s impact on the global mean TOA radiative budget is more attenuated than would be expected from the global average atmospheric opacity due to the positive covariance between the atmospheric and surface albedo.   
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FIG. A1. Global spatial correlation (area weighted) between  monthly average (A) αP,ATMOS and αP,SURF,  αP Atmos  and α, and αP,SURF and α.
P   9:   The   agreement   of   the   monthly   data   annually   averaged   to   the   annual   data   to   1%:   what   does   that mean?     Is   that   a   global   value   or   does   it   also   apply   locally   at   high   latitudes,   for   example,   where   the   big annual   cycle   in   surface   albedo   occurs   from   snow   and   ice?     It   would   be   helpful   to   readers   to   better understand   the   surface   albedo   effects. 

We have clarified this statement in the revised manuscript. It now reads, “The annual and zonal average αP,ATMOS calculated from the monthly data agree with those calculated directly from the annual average data to within 1% of αP,ATMOS at all latitudes.”
P   19-­‐20   Section   4:2   shows   results   for   doubled   CO2,   but   it   should   refer to   results   from   CMIP3   for   the models   under   other   scenarios,   notably   Trenberth   and   Fasullo   (2009   GRL)   which   shows   the   changes   in clouds   (and   thus   albedo)   and   the   huge   spread   among   the   models   in   this   regard. 

A reference and discussion to Trenberth and Fasullo (2009) has been added.
P   21   I   see   no   reason   why   the   footnotes   should   not   be   in   the   text   and   written   more   efficiently. 
Done.
P   26:   Last   sentence   is   premature.     The   paper   referred   to   is   in   preparation   and   should   be   removed.     Just say   the   topic   will   be   explored   in   future   work. 
The last paragraph has been removed from the manuscript.
Appendix   B   could   be   written   much   more   efficiently   and   shortened. 
We appreciate your criticism. The discussion in Appendix B was added at the request of a different Reviewer who has requested some of the points made in Appendix B be moved to the main text. We believe the length of discussion in Appendix B is a good compromise between your suggestion and those of the other Reviewer.
Table   1   would   benefit   from   an   observational   error   bar. 
Done.

