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General comments:

This manuscript serves as an overview of the filed measurements made during the
Hyytiala campaign, one of the two field campaigns as part of the EU project OSOA.
Comprehensive instrumentation was employed to measure the closely coupled physi-
cal, chemical, meteorological systems of interest; the novel Organic Tandem Differen-
tial Mobility Analyzer was particularly impressive and yielded important results. Differ-
ent aspects of the measurements were discussed in detail, including observed aerosol
nucleation and growth, aerosol flux and vertical profiles, measurements of ozone, SO2,
NOx and other precursors, chemical characterization of photo-oxidation products of
VOCs in the gas-phase and aerosol-phase, as well as meteorology and solar radia-
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tion. The data analyses, overall, are of good quality, and many results are helpful to
further our understanding of the very complicated sources and formation pathways of
secondary organic aerosols. However, some data interpretations are problematic and
some statements are misleading, which requires clarification or re-phrasing. The use of
the English language is at times awkward, which may have partly caused the problems
mentioned above. | will next provide my specific comments, followed with suggestions
on some technical corrections.

Specific comments:

1>. In section 2.1, paragraph 2, the authors state that Sthe DMPS system used here
actually consists of two systemsS. It would be to the readersS benefit if the authors
can describe how these two systems are positioned in the sampling line, i.e., is one
upstream of the other, and if so, which one is at the upstream and why?

2.> In section 2.8, the authors state that Sa backup filter was placed behind the front
filter to determine possible sampling artifacts (correct the spelling!)S. However, no fur-
ther discussion of sampling artifact appears later in the manuscript. It would serve the
purpose of SoverviewS better if the authors can discuss this in some more detail, or at
least point the readers to relevant papers.

3>. In section 3.2.1, paragraph 2, the authors state that Sthis result (from Gao et
al., 2001) seems to be in contradiction to our measurementsS and suggest Sother
parameters such as the number concentration of pre-existing particles may be more
important for the formation of new aerosols than the variation in SO2 concentrationS.
After examining Gao et al., 2001, | find this argument somewhat problematic, mainly
because the particle nucleation and growth scenario there is very different from the one
studied here (the real atmosphere), which essentially renders these two observations
not directly comparable.

In Gao et al., the pre-existing particle concentrations were probably almost constant
for the four cases (SO2 <0.1, 0.5, 2.5, and 6 ppb), since the chamber was routinely
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cleaned before each experiment and the initial particle concentration was always below
0.1 m-3. And even if some products of &#945;-pinene-ozone may have been involved
in particle nucleation, possibly serving as pre-existing aerosols, they were still proba-
bly quite constant for the four cases judged from the initial gas concentrations. The
relatively constant T and RH almost certainly cannot explain the observed difference
in the particle nucleation behaviors in the four cases. However, during the Hyytidla
campaign, parameters such as T, RH, solar irradiance, pre-existing particle concen-
tration, and precursor gas concentration may all have varied substantially from day to
day in the lower atmosphere. In such a non-controlled environment, as the authors
themselves stated elsewhere in the manuscript, more than one parameter may have
played concerted roles in particle formation. No single parameter can be concluded or
precluded as the sole, or major, contributor to the observed aerosol nucleation, at least
not based on the evidence presented here. In summary, | do not believe the observa-
tions in this paper and in that of Gao et al. are directly comparable. The authors should
clarify on this.

In addition, the SO2 concentration was below the DL of 1.34 ppb (the 1st sentence
in paragraph 2 needs clarification, by the way) during the Hyytidla campaign. Have
the authors considered the likelihood that sub-ppb level of H2S0O4, being oxidized from
S0O2, and especially in the presence of ammonia, could have potentially explained the
nucleation they observed [Korhonen et al., 1999]?

4>. A related concern occurs in the 2nd paragraph in Ssummary and conclusionsS.
The authors conclude that Sconcentrations of all carboxylic acids would be high
enough to fulfill the role of condensing species on the thermodynamically stable clus-
ters during the time of particle burstsS. An important question left unanswered here is
U what are these TSCs during the Hyytiala campaign and, how are they formed ini-
tially? Since the authors propose in the end that Sproduction of newly formed particles
is homogeneous in the PBLS, the origin of TSCs becomes a crucial issue, which the
authors may want to address to some extent. Interestingly, the ubiquitous presence
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of SO2 and NH3 in the lower troposphere makes H2S0O4, from oxidation of SO2, a
likely source for TSCs, later growing into larger aerosols after condensation of organic
vapors. After obtaining Svertical profiles of aerosols throughout the day with size and
number distributions and simultaneous measurements of different gas speciesS, as
suggested by the authors, it may be worthwhile, among other things, to look at the ef-
fect of SO2 on nucleation by studying cases with other parameters being comparable
(constant).

5>. In section 3.3.1, paragraph 1, it is stated that the SECPLUCSSs results indicate
a predominance of formic acid in the forested area of Hyytial4S, whereas Sthe UVAR
measured concentrations of formic acid mostly lower than acetic acidS. This is, how-
ever, a significant discrepancy, since the different measurement results would sug-
gest different dominant sources. The authors should address why this discrepancy
occurred, and discuss which one more likely represents the real values in the field
campaign.

Suggestions on technical corrections:
1>.Abstract, paragraph 1, suggest changing to SAs part of the OSOA projectS.

2>, Abstragt, paragraph 2, lines 19-20, suggest changing to Shigher concentrations
OF pinonicE.in the gas phase, which indicates A preference to the particle phaseS.

3>. Abstract, paragraph 2, line 23, change to SEreached values around 19% of the
sampled aerosolsES.

4>. Abstract, paragraph 3, line 5, suggest changing to Sthe re§ults give first indications
that production of new aerosols happens throughout the PBLES.

5>. Section 1, paragraph 1, line 3, change to SEsecondary organic aerosols BY ap-
plying a combination of ES; line 8, change to SE a better scientific understanding of
the sourceES.

6>. Section 2.3, paragraph 1, line 9, change to Stemperature and pressure measure-
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mentsS.

7>. Section 3.1.1, paragraph 1, line 2, ,change to Sin August and in less clear pattern-
SES; paragraph 2, last line, change to SEthe very small newly-formed particlesS.

8>. Section 3.1.3, paragraph 5, line 8, change to Sunlike the hygroscopicityES.

9>. Section 3.2.1, paragraph 2, line 2, change to Sbelow detection limit of 1.34ppbES;
line 12, change to Snewly -formed partlclesES line 15, change to SEother parame-
ters such as the number concentrationES; last line, change to SEthe variation in SO2
concentrationS.

10>. Section 3.3, paragraph 1, suggest changing to SEthe gas-phase and particle-
phase components were performedES; perhaps change toSEstudy the spatial distri-
butionES.

11>. Sectign 3.3.1, paragraph 1, line 17, change to Sthat favours acetic acidS; line 19,
change to SEburning (Talbot et al., 1987). This seems not to have happened in theES.

12>. Section 3.3.2, paragraph 1, line 2, change to Smonoterpene-skeletonedS; line
15-16, change to SFor pinonic, nor pinonic and pinic acids, concentrations in the par-
ticle phase were higher than the correspondingES; line 21, change to SEthe atmo-
spheric concentrationS of OH radicals and ozone HAVE an effect onES.

13>. Section 3.4.1, paragraph 2, line 4, suggest changlng to Sassumlng that the
ratioES.; paragraph 4, lines 3-4, suggest changing to Son average, the total concen-
tration of PAH in the Finnish samples was lowerE from the previous short-termed ex-
perimentES; paragraph 7, line 8, change to SEhas been suggested to ES.

14>. Section 3.4.2, title, change to SDetermination of photq-oxidation products in PM2
and PM2.5S; paragraph 4, Iast, Iivne, suggest changing to S2 time that of pinig acids;
paragraph 5, line 7, change to SEcontains a carboxyl and a per-ester functionES.

15>. Section 4, paragraph 1, last sentence, change to Sthese results point more to
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the conclusion thatES; paragraph 2, line 2, changes to SEthe sum of terpenes FROM
the number concentrationES; last paragraph, line 6, changes to SEprofiles of monoter-
pene concentrations showedES; line 11, changes to SEdifferent parameters such as
temperature, humidity, ES: last line, changes to SEof concentrations of different gas
speciesS.

Interactive comment on Atmos. Chem. Phys. Discuss., 3, 3769, 2003.
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