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R2.0) The paper "Towards an online-coupled chemistry-climate model: evaluation of
COSMO-ART” by Knote et al is a model evaluation paper. Measurements used for
the model evaluation include ground based observations of key gaseous and aerosol
species satellite and ground based remote sensing products, aerosol chemical com-
position and size distribution. | suggest publication of this work, after minor revisions.

General comments

The positive aspects of this work are:
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1)The evaluation methodology used is sound and complete: proper metrics are used
and the validation includes validation of meteorology and chemistry both for gaseous
and particulate matter

2)The paper is well written and constructed without any obscure sections
3)There are generally adequate references in literature (see below specific comments)

4)The issues arising from the evaluation are discussed properly and plausible expla-
nations are provided

5)Directions for future work are suggested, as a result of the evaluation work The ma-
jority of the limitations in the parametrization and the implementation of the current
modeling system (schemes, boundaries, etc) are already addressed and should be
included in the next model update, as pointed by the authors.

Specific comments

R2.1) In the conclusions is mentioned that: “The coupling to a meteorological core that
is actively used and developed for both short-term weather forecasting as well as cli-
mate simulations is regarded as a key benefit.” | guess that the meteorological core is
the COSMO model. What about the external forcing? The current modeling system is
externally forced by ECMWF-IFS: does IFS provide only operational weather forecasts
or there is the possibility to provide also boundaries for long-term climate simulations?
If a long term climate-chemistry simulation will be attempted in the future with COSMO-
ART, how will it be externally forced? If the external forcing is provided by a different
model (GCM) then we have a different modeling system, practically, which will have to
be evaluated again. Please, refer to existing literature to investigate the importance of
external meteorological forcing on climate-chemistry simulations. A common method-
ology to evaluate a climatechemistry model is to perform at the beginning a perfect
lateral boundary condition experiment for a present decade (i.e. forced by reanalysis
which is as close to reality as possible) and then perform an identical simulation with
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the selected GMC coupled. Such an analysis reveals the impact of the external forcing
on chemistry resulting from the induced large scale circulation patterns, which is sup-
posed to be crucial aspect in long-term climate-air air quality simulations. | would tend
to think that the characterization of the current modeling system as a climate-chemistry
system is at the moment a bit pre-mature.

First of all we want to thank the reviewer for his considerations and remarks regarding
our work.

We have chosen our title with consideration - “towards a chemistry-climate model”
should indicate that we are indeed not there yet. Our evaluation focused on the abil-
ity to simulate gas-phase and aerosol chemistry. Forcing is provided by ECMWF IFS
data, which is a standard method used also in operational COSMO simulations and can
therefore be seen as a benchmark (except for the missing data assimilation). We agree
that changing the lateral forcing to a different GCM might introduce substantial differ-
ences. There are possibilities, however, to facilitate a simulation on climate timescales
with very similar forcing, either using the ERA40 or ERA-INTERIM reanalyses based
on the IFS model, or e.g. the ECHAM-HAM-MOZART or EMAC model systems, which
both originally evolved out of the IFS.

We have already altered the introduction due to comments from reviewer 1 to better
reflect that we do not propose a complete chemistry-climate model, but rather show
a step in the evaluation towards a complete system. We have added an additional
sentence in the methods section to note that forcing on climate timescales can be very
similar to our approach due to the use of comparable GCMs: “For runs on climatic
timescales boundary data could e.g. be provided by the ECHAM-HAM (Stier et al.,
2005) or (for past episodes) by ERA-40 (Upalla et al., 2005) / ERA-Interim (Simmons
et al., 2007) reanalyses, which are all based on the IFS and would therefore deliver
comparable meteorology.”

R2.2) Technical corrections
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Figure 3, Figure 5, Figure 8, Figure 11 could be re-sized to be more easily read.

The figures are actually bigger in the final version and are only rescaled for the dis-
cussions online version. Figure 8 has already been revised due to comments from
reviewer 1 and is now double column wide. See our response to comment R1.37.

R2.3) Page 1836, line 20 & Page 1843, line 25-26: You could rephrase, | am afraid the
judgment is too generous.

Reviewer 1 also mentioned this and we have already corrected the text at several
points. Page 1836, line 20 has been changed as well. We like the reviewer to keep in
mind though that the comparison is made against a statistical dataset and a 1:1 corre-
spondence would not have been expected after all. The sentence in the conclusions
has been altered as well, see our response to reviewer 1 in R1.24.
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