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Specific comments

We appreciate the constructive comments of the anonymous referee.
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Section 1

In the paper the previous work has been largely cited where needed. Nevertheless
a short revision of previous studies will be added, although we think this would not
improve significantly the paper.

Section 2.1

We agree with the referee that section 2.1 lacks in the description of the chemistry
and physics of the model. The necessary information is presented in Jöckel et al.
(2006) of the same special issue, which is largely cited in this work (as example: “
This study continues a prior analysis which focused primarily on the representation of
atmospheric dynamics and ozone”,in the introduction, or “The results evaluated here
are from the reference simulation S1, as described by Jöckel et al. (2006)”. The
complete description of the model would be a repetition of an already published work
(see also the electronic supplement of Jöckel et al., 2006). Nevertheless, this part
will be improved and the suggestions of the referee will be taken into account for the
revised version.

Section 2.2

We agree with the anonymous referee #3 that it is inappropriate to name the variance
of observations “error”. In the “weighted” approach the locations in time and space
with high variability have lower weight. In case of the observations, this allows us to
get rid off the single episodes and to compare an average value which is more repre-
sentative. We completely agree that the simple linear fit gives “an overly pessimistic
view of the model performance” : often global models are not able to reproduce sin-
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gle events. Moreover the comparison of background conditions is better suited for the
understanding of the processes.

In the special case, the observational data are aggregates of measurements, without
detailed timing information. Specific events which have been repeatedly sampled in-
fluence extremely the average value, and one of the methods to partially solve this
unbalance is to analyse also the variability of the measurements , as done in this work.
We completely agree that the variance is a “physical part of the system which a model
should be able to reproduce”. In this work, in fact, “weighted” calculations and “un-
weighted” calculations have both been used. We think that a fair evaluation of the
model performance should use both methods to understand not only if the averaged
conditions are correctly simulated but also if short episodes are correctly reproduced.
We agree to expand this section and to justify more the used of this method.

For comparison with the station observations, the model simulation has been sampled
at the lowest model level (surface, because we have terrain-following hybrid-pressure
coordinates), and monthly average have been calculated. Monthly means are generally
more suited for comparison between global models and observations. We agree to
clarify how the model results have been sampled.

Section 5.1

As noticed by the referee, the sentence is badly formulated. There is an improvement
with respect to von Kuhlmann (2003), which results can be directly compared with the
results of this work.
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Section 6

The section will be completely revised and Fig. 17 will be removed (see reply to referee
#2).

Section 8

Although the suggested hypothesis could explain partially the low impact of an in-
creased CO emission from China, we do not think that the underestimation in the
convective transport is the unique cause. Nevertheless a deeper convection would
indeed increase the affected area, not only due to transport processes, but also due
to a reduced chemical destruction of CO. As shown in Jöckel et al. (2006), the OH
radical concentration peaks in the lowest layers and, with a rapid uplift, the lifetime of
CO would increase. However, it has to be kept in mind that the CO emissions were
not located only in the lowest layer, but they were distributed over different levels (see
Ganzeveld et al., 2006). This topic will be addressed specifically in the revised paper
of Ganzeveld et al., 2006.

Section 9

We agree in highlighting the effect of model upwind sampling in the conclusion.

Technical corrections

The revised version will include all the suggested technical corrections.
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