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This paper compares ozone deposition estimates from a number of global models.
The paper is useful in a number of respects, but with too much focus on Europe, and a
little too uncritical. I believe the paper can be suitable for publication, but I have some
substantial comments that the authors should address.

* A major problem is that the comparison with measurements makes use mainly of very
old data from a limited number of sites, almost all of them in Europe, and for short-term
periods. The authors seem unaware of the large network of sites which are used to
estimate O3 deposition in both Canada and the USA over long-periods (e.g Schwede
et al, 2011, Zhang et al. 2002a). Data also exist from South America and Asia Tropical
forests - Ganzeveld and Lelieveld showed some back in 1995 and there have been
many measurements since then.
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* The choice of land-cover categories used in this comparison is also difficult to under-
stand. Why look at data from untypical LCCs such as onion fields, but not at major crop
species such as wheat or maize, or of grasslands (outside Europe), which have been
the subject of many deposition studies (eg Gerosa et al., 2003, Bassin et al., 2004,
Finkelstein, 2001, Stella et al., 2011, Tuovinen et al., 2004, Val Martin et al. 2014). Or
data for Tropical forests?

* One problem is the need to make many assumptions when looking at land-cover
specific deposition velocities. Related to this, the paper provides few details that would
help the reader understand model-to-model differences. There should be a table with
some description of the basic features of deposition from each model. Some examples:
do the models use constant or e.g. monthly LAI estimates? If so, where from? Are
Wesely schemes really used in all models? If not, what is used? Since tropical forests
are globally very important, and also turn out here to have very different deposition
velocities, the treatment of these also deserves special mention. I do not expect a
detailed review, but a paper which compares 15 models for one specific model output
(dry deposition) should take the time to catalog such details, and inform the reader
about the main characteristics of the models.

* The paper fails to refer to and discuss quite a few previous papers which provide
lessons in the difficulties CTMs face with dry-deposition modeling. For Europe the
papers of e.g. Tuovinen et al., 2004, 2009 discuss in detail the importance of various
factors when dealing with ozone deposition in the EMEP CTM. Similarly, the Canadian
AURAMS model team have documented extensive development and testing of dry
deposition modules (Zhang et al., 2002b, 2006). Results from such studies should
inform any discussion of global CTMs.

* Given these points, I miss a proper discussion of the major weaknesses of current
models. P22813, L26-27 makes the claim that ’O3 dry deposition has not previously
been reported at this level of detail’, but I would argue that the EMEP or AURUMS
evaluations are far more detailed in terms of process understanding. The current paper

C8474



adds a dimension with a multiple-model comparison, but makes rather broad assump-
tions with regard to LCC comparisons; it cannot be called illustrative (which is also
useful), but not detailed.

* The authors make no mention of the role of chemistry in perturbing real and apparent
ozone deposition - for examples issues discussed in Wolfe et al (2011) for forests, or
Chang et al. (2004) for oceans. Given that such process may have very important
effects on measurements of O3 deposition, some mention is warranted.

* P22798, last paragraph. It would help the reader to get some idea of differences in
near-surface O3 over different LCCs, since vertical gradients in O3 can be substantial
near the surface.

* Section 5.3 lacks a lot of information and I am really not sure it adds anything. The
data used are very old, which is a shame since there have been many nice ozone
deposition data sets produced in the last decade (e.g. Stella et al., Biogeosci., 2011).
There is no documentation of the sites methodology or data-quality issues. With ozone
deposition the latter is very important, since any flux estimate is very sensitive to many
factors.

* Units are given in kg/m2/s, which gives values of order 1e-10. Why use such as an
awkward unit? For nitrogen deposition a common unit would be kg/ha/year, with 1e-10
kg/m2/s being ca 32 kg/ha/year - much more manageable. In Europe, fluxes tend to
be given in mmole/m2/year, more consistent with the POD concept.

* The references used are typically rather old, and should be modernized throughout.
As one example, on P22794, L24, the reader is asked to "look for references therein"
from a 2005 paper. There have been many important studies the last 10 years, so
provide more up-to-date references.

* P22798, L12. Why were fluxes normalized to 30 ppb? A simpler procedure would be
to just present deposition velocities.
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* P22794, L16-22. This paragraph needs references!

* P22796, L21. Odd not to mention here EMEP, the one (also global) CTM which
implements DO3SE. In fact, wasn’t DO3SE developed in cooperation with the EMEP
team? There are a long list of papers covering this linkage.

* P22799, L13-15. This is a little confusing. I assume you mean normalised fluxes
when taking ratios?

* P22806, L6. I agree that deposition to water is important for the sink strength, but
deposition to the land ecosystems has important implications for growth and hence
carbon sequestration.

* P22807, L16. Agreement between models should not be the aim of any exercise.
The aim is to agree with the real world!
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