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This paper presents measurements of H2SO4 and OH concentrations at a boreal forest
site in Finland using Chemical Ionization Mass Spectrometry, a previously established
technique for the measurement of these compounds. The main focus of the paper
appears to be the testing of several proxies for sulfuric acid concentrations and the
evaluation of a chemical for both sulfuric acid and OH concentrations. This is an impor-
tant area of research due to the importance of gas phase sulfuric acid in atmospheric
particle formation. The data set presented in the paper is interesting and worthy of
eventual publication in ACP. I do have several comments that the authors should take
into consideration in their revisions of the manuscript.

1) The authors state that the nominal detection limit for sulfuric acid is 5×104 cm−3

on page 20198. However, the manuscript does not state the minimum detectable OH
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concentration, although it appears from the data presented that the precision of the
instrument for OH measurements is similar to that for H2SO4. However, the authors
should clarify the limit of detection for OH during the campaign. Are the nighttime
concentrations of OH significant? The time interval of the measurements shown in
Figures 1 and 5 should also be clarified, although it appears to be 5-min integrations.

2) There is no discussion of the pseudo-steady state model used for the calculation of
sulfuric acid and OH concentrations. This is especially important for the interpretation
of the modeled OH concentrations. What reactions were included in the model?

3) Similar to previous studies, the modeled OH concentration tend to overestimate the
measured concentrations, and the authors claim that the discrepancy is likely due to
missing VOC chemistry in their model. However, there is little information given to put
this discrepancy into context. What was the range of VOC and NOx concentrations
observed during the campaign? The measured/modeled discrepancy appears to be
greater at higher temperatures, and the authors suggest that increased biogenic VOC
emissions at higher temperatures might explain the discrepancy. However, as men-
tioned above, there is little discussion to support this statement. What type of VOCs
were measured during the campaign, what were the range of individual concentrations,
and how did these concentrations change with temperature? The paper would benefit
from an expanded discussion of the measurement/model discrepancies.

4) On page 20203, the authors state that the sulfuric acid proxies relying on the mea-
sured OH concentrations underestimated the sulfuric acid concentrations by a factor of
two, while the proxies relying on radiation tend to overestimate the sulfuric acid concen-
tration. This is not clear to me from Figure 3, where it appears that the UV-B proxy also
underestimates the sulfuric acid concentration based on the overall fit to the data set,
although it does appear to overestimate at higher sulfuric acid concentrations. Simi-
larly, the authors state on page 20204 that all three proxies tend to overestimate the
measured sulfuric acid concentration on average, while it appears from Figure 3 that
that two of the three tend to underestimate the measured concentrations on average.

S10203

http://www.atmos-chem-phys-discuss.net
http://www.atmos-chem-phys-discuss.net/8/S10202/2009/acpd-8-S10202-2009-print.pdf
http://www.atmos-chem-phys-discuss.net/8/20193/2008/acpd-8-20193-2008-discussion.html
http://www.atmos-chem-phys-discuss.net/8/20193/2008/acpd-8-20193-2008.pdf
http://creativecommons.org/licenses/by/3.0/


ACPD
8, S10202–S10204, 2009

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

This should be clarified in the revised manuscript.

Interactive comment on Atmos. Chem. Phys. Discuss., 8, 20193, 2008.
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