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I would like to raise some questions/comments regarding the ozone measurements
that are being compared with the model output. The measurement height at the TT34
site is being reported as 54 m. According to Artaxo et al. (2013), the inlet height for
ozone is 39 m. Based on our experience at the ATTO site, which is very similar to
TT34, this can make a difference of almost a factor of two. Please verify which inlet
height is the correct one.

An advantage of the TT34 site is that the tower is located in essentially undisturbed
forest, so that strong horizontal gradients are not to be expected. This makes it a
relatively good candidate for comparison with a low-resolution model. But pronounced
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vertical gradients exist in the height range from 0 to 100 above ground (see Rummel
et al. 2007 and unpublished data from the ATTO site), which may seriously affect
model/observation comparisons.

The Porto Velho site is even more complex. To my knowledge, the measurements were
made from a shelter located in a cleared area with adjacent forest. The air intake was
not very high above the ground (5 m). This needs to be specified in some detail in
the paper, since it can possibly explain a part of the model/observation discrepancies.
Small-scale circulations between forest and clearing can bring significant amounts of
sub-canopy forest air into the clearing, which can reduce O3 levels to near-zero, espe-
cially at low levels. This introduces considerable uncertainty into what type of air and
what effective height is actually sampled at such a site.

These considerations point to a more general issue, which is the difficulty of comparing
model results with observations for a species with strong near-surface gradients. The
paper points out that the lowest model layer depth is 48 m. It needs to be stated
whether this is 48 m from the ground surface or from the canopy top. In the Amazon
forest, the mean concentration in the 0-50 m layer would be typically about 1/3 or 1/4
of that in the 30-80 m layer (heights relative to the ground); for example in the dry
season at ATTO, 3 ppb vs 10 ppb. A corollary of this is that for model/observation
comparisons of ozone over vegetated surfaces, measurements at a single level may
not be very useful. Instead, one needs to measure a profile and then extrapolate to
a height (maybe 100 m over forest, 50 m over grass) where concentration gradients
become small.

The results in this paper highlight the general difficulty models have in accurately pre-
dicting ozone over vegetated surfaces, especially in clean regions. I suspect this is
dominated by underestimation of surface deposition to vegetation, but incorrect treat-
ment of vertical mixing and problems with clean-air oxidant chemistry may also play a
role. In your paper you correctly point out that for plants there is a compensation effect,
when concentrations are overestimated while deposition velocities are underestimated.
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(Actually, I think there is an error in the text: “Underestimating the O3 dry deposition flux
not only leads to a positive bias in the O3 concentration, and consequently an under-
estimation of the damage caused by O3,. . .” – shouldn’t it be “overestimation” here?).
BUT, for human exposure, it is actually the concentration at 2 m that is relevant. Given
the importance of a correct representation of O3 deposition, the paper should contain
a comparison between the deposition velocities used in the model and those obtained
in field studies, particularly Rummel et al. (2007).
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