Dear Dr. Kim Pilegaard,

We would like to acknowledge you for your interastl the evaluation of our study.
You will find hereafter our answers that will imwmethis work.

Sincerely yours,
Patrick Stella, on behalf of all co-authors.

p. 4462, 1.10: "direct NO, emission”: from where?
From the vegetation. It was added.

p. 4466, |.21: How was the INO, measured

It was measured by a filter radiometer (Meteora@o@onsult GmbH, Konigstein,
Germany). To avoid any confusion, the bracket “ffetails see Table 1)” was moved at
the end of the paragraph.

p.4468, 1.4: If the conversion efficiency was not constant, how often was it measured and
how did the variation influence the calcul ated fluxes?

This is probably a misunderstanding. This was nottem in the text. The conversion
efficiency was relatively constant throughout thenpaign (about 33%, see text).

p.4478, 1.10: NO emission from the soil is not discussed. | would assume that if it is a
fertilized meadow some NO soil emission must occur. Maybe it quickly reacts with Os,
and maybe it is so small that it has no influence on the O3 and NO», fluxes. However, for
completeness, | suggest that it is included in the discussion.

First it has to be mentioned that the meadow haseen fertilized directly before or

during the experiment. We have no direct in-sittasugements of the NO soil emission
available, but we performed laboratory incubaticpperiments with soil samples from

the site. Thus for completeness we added in thisgéwersion the estimate of soil NO
emission from the laboratory experiment and itgwulsion. Since the laboratory derived
NO emission was considerably higher than the cpording eddy covariance flux, we
add additional evidence (including a new Figurewshg the in-canopy gradients of NO
and NQ) for the non-existence of an in-canopy N&urce.

The following parts were added:



1-A new section in the materiel and method (*2.5: & NO emission from
laboratory”):

“A composite soil sample (0-5 cm depth) was takemfthe HohenpeiRenberg meadow
site end of September 2005 and biogenic NO emissibrthe meadow soil was
subsequently quantified in the soil laboratory oPIKa. Applying a method, which is
described in full detail by Feig et al. (2008) @argsten et al. (2010), sub-samples (809g)
of the composite soil sample have been sieved ¢fv@ 2 mm mesh and have been
incubated (at soil temperatures of 15 and 25°C) fanudgated (with zero and 58 ppb
NO) over the full range of 0.05 to 0.6 gravimesal moisture (in steps of 0.002). These
laboratory studies resulted in the determinatiothefso-called net potential soil NO flux
as function of soil temperature and moisture. Ftioat, the actual surface net NO flux of
the meadow soil is calculated using soil tempeeafBrcm depth) and soil moisture (5 cm
depth) data obtained by continuous measuremeritseameadow site during the field
experiment.”

2-A discussion in the existing section “3.4 Impacof chemical reactions on NQ@
fluxes”:

“In the following we discuss the possibility of tlegistence of a significant NO
source near the soil surface that would causeferelifce between the observed above-
canopy NQ flux and the total N@deposition. It would imply the existence of a rzaro
canopy or soil compensation point in the resistanodel.

The potential reason for an M®ource is a soil NO emission that is higher thenNO
eddy covariance flux observed above the canopy. (BigThere are no direct in-situ
measurements of soil NO emissions available inptiesent study but we estimated the
soil emission potential by laboratory incubationaswements (Section 2.5). For the
period of the field experiment, the laboratory ded soil NO flux ranged from 0.08 to
0.35 nmol nf s* (median: 0.2 nmol fis?). The values are on average higher than the
corresponding above-canopy flux, and a large fattrnay have been converted to NO
already in the lower part of the canopy (see Masteal., 2011; Foken et al., 2012b).
However, it has to be considered, that the laboyateeasurements have been performed
with sieved soil. The absence of the usually detsiwe grass roots (as competitive sink
for mineral nitrogen) may have enhanced the sodrofial processes and led to an
overestimation of NO emission compared to an inpgent-soil system, similarly to the
effect of grassland tillage (see e.g. Pinto et 2004). Another argument against a
significant NQ source in the lower canopy are the observed iomagradients between

5 cm and 20-28 cm. As shown in Fig. 8, the NtOncentration always increased with
height indicating a general downward flux inside tanopy. This is even true for the
chemically conserved NOx concentration indicatingt tthe soil and the air layer above
(0-5 cm) were generally a net sink for NOx. It cahibe discarded that chemical
conversion occurs just above or in contact to thkesurface, but it obviously does not
significantly affect the present analysis.”



p.4479,1.13: "and" in stead of "an"
Done

p.4487,1.13: | suggest "would only explain” in stead of "would only le(a)d to"

Done

p.4487,1.15: "an" instead of "the"
Done

p.4488, 1.22: Either "In contrast to ..." or "Contrary to ..."
Done

p.4489, |.4: "60% of the total |eaf resistance’
Done

p.4489: 1.11-12: "The higher the concentrations of ascorbate and nitrate reductase
arethe higher ..."

Done

p.4489, 1.19: "maximum'’ in stead of " maximal"
Done

p.4489, [.23: "minimum" in stead of "minimal"

Done

p.4490, I.1-6: Can be deleted - not part of a conclusion
We shortened this paragraph.

p.4490, 1.13: "an" in stead of "the"
Done

p.4491, 1.10: | suggest "vegetation type' rather than "land use"

Done



Fig.2: Thefigures aretoo small to be readable

We increased the size of the figures

Fig.3: What are the different coloured areas? It is very difficult to see the footprint
countours

The code for the colored areas is shown below the.nThe width of the footprint
contours was increased.
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