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GENERAL COMMENTS

The manuscript describes a series of sensitivity tests, pertaining to the graupel pa-
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rameters in one-moment bulk microphysics schemes, that have been done with two
mesoscale models for 1-km simulations of a hailstorm. Comparison are made to radar
reflectivity and hydrometeor type and content deruved from polarimetric radar obser-
vations from two radars. A considerable amount of work has obviously been done for
this study and several different approaches to model-to-radar comparisons have been
attempted. Overall, I find the depth of the analysis to be too insufficient to provide much
useful insight into the understanding of model sensitivity to microphysics parameters.
I believe that the observations, interesting though they are, are not at all useful for this
study given that the model simulations are so different from the observations. This is
not a criticism of the models or the modellers – it is very difficult to simulate an indi-
vidual hailstorm. But given this, the comparisons to observations are thus intrinsically
problematic for this type of examination of model microphysics.

My primary criticism, however, is the general lack of depth in any of the analysis. A
series of sensitivity tests has been performed (following very closely to the study of
Gilmore et al. 2004) and the results have been examined in a few different ways, but
nearly all of the discussion is essentially just a description of the differences between
the results. There is very little discussion, examination, or even speculation as to
the reasons for the differences. One of the primary goals of such a study should be
to provided recommendations to modellers regarding the best choice of parameter
settings. But all this manuscript shows is that the model simulations are sensitive to
graupel parameters (which is already known from previous studies). Even with major
revisions, I do not believe this manuscript is sufficient for publication.

SPECIFIC COMMENTS

1. It is very unclear why two different mesoscale models have been used. The models
give very different solutions for this case and different microphysics schemes have been
used. So it is unclear to me how the use of two models helps answer the questions
posed regarding the sensitivity to parameter settings for graupel. I suppose one could
be looking to see if, given different models with different schemes, the same general
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changes in the model solutions occur when the same changes are made to the graupel
parameters, but it is not presented this way in the manuscript, at least not clearly. The
authors need to do a much better job at explaining why two models are used and
showing that this is useful.

2. Although comparison to observations is generally desirable when examining model
performance and sensitivities, in this particular study I believe the inclusion of obser-
vations does not serve a useful purpose. The simulations using both models are very
different from the radar observations, so one cannot make any claims that a given
parameter change to the microphysics which leads to a solution that is closer to the
observations is thus a change for the better. For example, we have no idea if the ver-
tical motion in the model is accurate, so a change to the microphysics which improves
the hydrometeor mass content, compared to the radar estimates, may or may not be
due to genuine improvement to the microphysics – but that is what is argued. Unless
the control simulations are very close to the observations, which is not the case here,
use of radar data for this type of sensitivity study is intrinsically problematic.

3. A comparison of the model storm cell positions from the various sensitivity runs is
done, where the cell location is defined as the location of the peak updraft. But what
does this show? For one thing, the COSMO storm systems are broad and multicellular,
so a change that slightly switches which updraft is stronger does not indicate a change
in location of the storm system. More importantly, what does this show? If the location
of the peak updraft changes when the assumed bulk graupel density is changed, what
are we to take from this?

4. The spectral analysis of the hydrometeor fields confuses me. I have never seen this
done before – if it has been, references should be given. I do not understand what is
to be learned from this (admittedly, this may be my own fault, but I think it needs to
be either better explained or referenced). Perhaps if the model storms were actually
similar to the observed storms – which they are not – then we could conclude that the
spectra which better match the radar-deduced (not "observed") hydrometeor energy
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spectra are better. But as is, I fail to see how this section addresses the goals of the
study.

5. One thing that strikes me as being conspicuously absent from the conclusions of
this study is the following. The radar particle type retrieval indicates that there is both
hail and large amounts of graupel in this storm. The authors argue that their sensitivity
tests, and those of other studies, indicate that better solutions are obtained with more
hail-like parameter settings for the graupel category. Surely the obvious conclusion is
that a bulk microphysics scheme should include separate categories for graupel and
hail.
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