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The manuscript highlights that the elusive sensitivity of Nd to aerosol (Beta) accounts for
a significant level of variability in the modeled aerosol-cloud-induced radiative-forcing.
Beta from both model and satellite-derived parameters give widely different values. Clean
conditions are responsible for much of the diversity of beta values in both models and
empirical estimates of the aerosol cloud-induced radiative forcing. The authors show the
low aerosol signal/noise at low aerosol loadings limits our ability to constrain Beta. I only
have one general comment/suggestion, which I wonder if the authors could elaborate on.
I recommend publication of this paper upon minor revisions.

General comments:

“To further reduce this global and regional uncertainty, new retrievals of aerosol
properties are required that are accurate at low aerosol loadings, enabling a closer
constraint of β.”

Can this statement be elaborated on? The authors clearly indicated why Beta is a vital
parameter to constrain and identified why it is difficult. Still, it would be conducive if they
could provide more insight on what is needed to better construction Beta other than a
general statement such as “new retrievals of aerosol properties are required.” For
example, are the necessary improvements in remote retrieval accuracy realistic when the
relative error approaches infinity for clean cases? I wonder if an accuracy metric could be
plotted as a function of the relative error (with the current level of accuracy noted) at
various aerosol conditions (clean to polluted) to determine the improvement in our
accuracy of aerosol retrievals is needed. This could indicate if the accuracy level needs to
be doubled/increased by an order of magnitude/or even more. Perhaps we could produce
a beta_medium if the aerosol retrieval sensitivity was improved. Still, it’s unclear if the
necessary improve the accuracy of aerosol retrievals is possible (at low aerosol loadings)
to constrain Beta_all_conditions. If the required improvement in remote retrieval accuracy
is unreasonable (for the foreseeable several decades?), perhaps more in-situ



measurements are the more promising method to constrain the aerosol loading?

Specific comment:

Line 74: remove ‘as’
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