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This paper provides with a relatively simple but effective analysis of the problem of
evaluating the aerosol-free surface shortwave radiative flux and its implication in the
estimation of the aerosol radiative effect, as well as the role of water vapour. I find
the objective and the results of the paper interesting, as well as potentially useful to
the whole scientific community working with radiometric measurements and aerosol
radiative effect estimation. I consider the paper to deserve publication, however I have
some comments mainly concerning the analysis and extrapolation of the results which
I think the author should take into account to improve the impact of their paper. Details
are given in the following.
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General comments

At first, I basically agree with some of the comments of reviewer #1. In particular:

- Concerning the use of F0 fluxes from AERONET and the fact that the assumptions at
the base of the model calculations are not described. To add some details would help
the discussion.

- What do you mean with “cosine correction of the SZA?”

- The fact of not using pyranometer data is explained, however to add direct mea-
surements of surface irradiance from few sites with different aerosol and reflectance
conditions would be useful to compare and possibly validate your results.

- The third comment with which I agree is the fact that it is not clear, after having read
the paper, how your results could be extrapolated to be used by other researchers. In
order to improve the significance of the paper, I consider this aspect of great impor-
tance.

- Figure 2 is not at all readable; I would suggest to split it in two, based on the discussion
you do in the text.

I have also another comment. You state in page 753 that in your analysis you cover
different aerosol types and reflectance conditions. However, by reading your Results
section, I have the impression this part should be extended a little. In particular, the
linear and non-linear fits are expected to be very sensitive to changes in aerosol prop-
erties (associated also to aerosol types), as well as to reflectance conditions. For
example, if you consider a sea salt aerosol or biomass burning you will have signifi-
cantly different slopes of the curves, as well as Fzero estimates from AERONET (see
also as an example Stone et al., 2011 for the non-linear effect of biomass burning).
How the different optical properties of aerosols may affect the calculations is not very
well investigated. This point could be useful also associated to a possible more general
extrapolation of the results. The surface reflectivity, also, has been shown to affect the
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radiative impact of aerosols, and the radiative transfer of solar radiation, especially at
high latitude sites (e.g., Shine 1984, Grenfell and Perovich 2008, Di Biagio 2012). As
you also include Arctic sites in your work (Fig. 4), I guess this is an aspect you should
take into consideration.

I also apologize for the delay of my review.
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