
Answers to the referees

We thank the referees for their reviews. We provide here some answers and mention the changes 
that we made to our manuscript to address the referees’ concerns and remarks. Referees’ comments 
are in italics.

Anonymous referee #1

The  authors  report  OH  reactivity  measurements  at  a  measurement  site  in  Finland, where a 
large fraction of measured OH reactivity was not explained in previous campaigns. Here, the 
authors measured a larger set of OH reactants for at least part of the measurement period.  
Nevertheless, similar results as in previous studies were found demonstrating that the nature of a 
large fraction of OH reactants in the Boreal forest in Finland is not known. The manuscript is well 
suited for publication in ACP after considering the following points: 

The manuscript could be more focussed on the measurement and less on the instrumental part.  A 
large fraction of the instrumental part is repeating what is described in an earlier paper by the 
authors. Figures are in general very complex and contain a lot of information. I would suggest 
reconsidering, if all information is needed and what can be taken out or moved to the Appendix.

Our intention was to provide enough background information on the measurement method and 
underlying assumptions to allow for a meaningful and comprehensive discussion and interpretation 
of the results. We apparently did not manage to find the right balance between these two parts. 
Taking also into account the comments from Anonymous referee #2, we decided to approach the 
corrections of the CRM data without relying on the box model for the CRM reactor (previously 
2.6.1) and removed this section. As a consequence, the experimental part is now streamlined and 
should be clearer to follow and technical details about these correction factors have been moved to 
the Appendix, following the referee’s suggestion. We added information that was missing according
to both referees’ comments, tried to avoid digression and did our best to remain concise.

P5 l11: I think it should read something like: “The OH reactivity of a compound is the inverse 
lifetime of OH with respect to its reaction with the compound."

We agree with the referee that our statement is inaccurate. It has been changed to “The OH 
reactivity of a compound is the inverse of the OH chemical lifetime due to its reaction with that 
compound”.

P5 l23: The authors might want to mention that HO2 is concurrently produced.

We now mention this in the text. (“Note that hyroperoxy radicals (HO2) are concurrently produced 
from the reaction of hydrogen (H) with molecular oxygen (O2).”)

P6 l11:  Better give quantitative numbers instead of a qualitative statement “usually small”

We replaced “usually small” with the following quantitative statement: “4% or less 99% of the time,
which corresponds to a change of no more than 5% for Reqn”.

P6 l27: There is something missing in the reference

We fixed the reference.

P7 l3: “assumes” instead of “assume”



This sentence has been removed from the revised manuscript.

P7 l4/5: The authors might want to consider rephrasing the sentence.

We have removed this sentence (see below).

P7 l8-10: First, the authors state that the correction was applied for certain conditions, but say in 
the next sentence that conditions were never met for the correction. I would suggest combining the 
statements.

In light of the previous comments and the streamlining of the experimental part, we do not refer 
anymore to correction factors due to the presence of NOx, but only to the correction factor due to 
the presence of NO2 and briefly acknowledge the low NO concentrations in the main section about 
the CRM.

P11 l12/13:  I would suggest explaining what kind of “amendments by Michoud” were included. 
What is meant by the “minor improvements”?

The amendments by Michoud et al. (2015) were namely the namely the reaction of H with O2, the 
reaction of HO2 with itself, reactions of RO2 produced by the oxidation of pyrrole with RO2, HO2 
and NO (producing RO), and the reaction of RO with O2. Minor improvements were enumerated in 
the original manuscript (“varying temperature, pressure and RH”). We called them minor as their 
influence on the results was negligible. However, due to the removal of this section, this is now 
irrelevant to the revised manuscript.

P12  l10:   What  is  meant  by  “photochemistry  has  been  improved”?   What  are  the changes 
and how important are they?

We wrote in the original manuscript “by calculating the photodissociation constants more precisely 
using data from (Atkinson et al., 1992)”. The photochemistry in SOSAA has been validated by 
calculating the photodissociation constants more precisely when using data from Atkinson et al. 
(1992) compared to the simplified version normally applied in MCM. This change has been done in
Mogensen et al. (2011) and it is now mentioned explicitly in the revised manuscript. Since then 
several published studies showed that the new calculations of the photodissociation constants has 
improved the photochemistry of SOSAA (e.g. Boy et al., 2013).

P12 l16:  It would be helpful for the reader to get an estimate of the lifetime of oxygenated VOCs in 
the model, in order to judge how important deposition was.

With the data of deposition velocities (vdi) for each layer (calculated in SOSAA for each 
compound), the deposition lifetime of a compound inside the canopy can be calculated as: 

τ = Σ([C]C]i*dhi) / Σ(vdi*[C]C]i). 

Here, the sum (Σ) is the summation from bottom (level 2 where soil deposition is calculated; we do 
not count from level 1 because it is the ground boundary which is only used in a numerical 
computation sense) to the canopy top (level 20, 19.96 m). We show examples of lifetimes due to dry
deposition of some compounds mentioned in paper by Zhou et al. (2017) for July 2010 at SMEAR 
II in Fig. A1. The monthly mean lifetime is shown in the plot legend. To clarify this for the reader of
our manuscript we extended the last sentence of this paragraph, which is now:



“The latter describes the explicit simulation of the loss of every compound in the model by dry 
deposition inside the canopy for all height levels and shows that the sink by dry deposition inside 
the canopy is comparable to the chemical production for several oxidised VOCs (e.g. pinic acid or 
BCSOZOH - reaction product of beta-caryophyllene).”

Figure A1: Deposition lifetimes for selected compounds in SOSAA. Top: selected monoterpenes. 
Middle: selected oxidation product with low molar masses. Bottom: selected oxidation products 
with higher molar masses.

P14 Table 1: Please indicate what x and y in the regression is.

We replaced x with Rexp in Table 1 for clarification.

P14 l4: The authors mention an exponential fit, but show a linear fit in Table 1. I would rather give 
one approach.

Our aim was to discuss the specific relationship between emissions and temperature, but we 
removed this now for the sake of clarity and concision. 

P14 l7/8:  Is this statement justified?  This is also the period, when the lowest number of 
instruments measured OH reactants. 

The reviewer is entirely right that this statement should have referred to the lack of data available to
derived ROH. However, due to the aforementioned changes in the analysis of CRM data, Rexp and 
Rmissing,fraction are not both highest in June and we removed entirely this statement from the revised 
manuscript and revised the discussion.

P18 l8: Is there a hint that measured OVOCs are not explained by gas-phase oxidation, but require 
such re-emission processes to justify this hypothesis?

This re-emission effect is our hypothesis which, as far as we know, has never been considered 
explicitly in any current chemistry transport models. The emission models are usually based on 
measurement data, so we suppose this re-emission effect (if it exists) has already been included in 
the final empirical equations for both emission and deposition processes. So we decided to remove 



this whole sentence ("The remaining missing reactivity could be also explained by oxidation 
products that were deposited and re-emitted from surfaces (so that they would not be taken into 
account when modelling their concentrations from atmospheric production based on their 
precursors concentrations.”) and other references to that effect.

P18 l17: “indicate” instead of “indicates”

We fixed the typo.

P20: The discussion about the additional uncertainty of the O3 correction from the O3measurement
being at a different sampling point might better fit earlier in the instrumental section. 

The reason for placing this discussion was that it includes some results. However, we understand 
why it is better to bring it up earlier so that readers read the discussion section with this information 
in mind. Therefore, we moved this discussion at the end of the instrumental part in relation to the O3

correction factor (section 2.5.2 of the revised manuscript).

Figures in general: Symbols are often too small and hard to distinguish. Font sizes of legend texts 
are often too small.

We reviewed the figures and made changes in order to increase their quality and readability. 

Anonymous Referee #2

General Comments: The paper by Praplan et al. presents total OH reactivity measurements along 
with OH reactant measurements carried out in a boreal forest environment during the months of 
April, May, June and July in 2016.  Measurements of total OH reactivity over a four-month period 
are indeed rare at any atmospheric environment and without doubt the suite of VOC measurements 
are impressive. However, there are several issues which I think the authors need to address through 
substantive revisions. 

Major Concerns: 

1) Experimental methods: The description of the OH reactivity measurement method with the 
multiple corrections listed by the authors (only to later surmise that many of those corrections were 
not necessary for their ambient conditions is confusing and at times also misleading. Though they 
cite the original method paper published in Atm Env (Praplan et al. 2017) which was set up for 
urban measurements in high NO environment, I have to say that there are several issues pertaining 
to their treatment of the details.

We understand that both referee found some of the experimental part confusing, in particular 
regarding correction factors. Our original intent was to build on the modelling work from (Michoud 
et al., 2015), but we realise that in doing so we have made the paper less intelligible. 

In the light of the comments from this referee, we decided that even though it is worth pursuing 
modelling of chemical processes in the CRM reactor, the present manuscript is not the best outlet 
for it and a dedicated manuscript with all the details would be a better option. Therefore, we 
removed the description of the box model for the CRM reactor and removed references to it. This 
means, that we rewrote completely the section dedicated to the pseudo first-order kinetic correction 
factor and removed references to model runs in the sections concerning other correction factors. 
Consequently, the data analysis of the CRM data has been modified according to the referee’s 



comments regarding correction factors. While absolute values changed, most of the main 
conclusions and discussion points from the paper still hold.

The authors seem to make strange assumptions concerning the competitive kinetics occurring 
inside the reactor.  While they consider the potential for OH production inside the reactor through 
O3 and NO2 photolysis as well as NO + HO2 reactions, I could not find any discussion of 
compensating effects in such reactions. Firstly, the C1-C2 signal is a direct measurement of the OH 
in the reactor available for competitive reactions during the C3 stage when ambient air is sampled 
and this already takes into account ozone formed from the UV lamp in the absence of ambient air 
being sampled. 

The C1-C2 signal is a direct measurement of the OH in the reactor available, but in zero air, which 
does not contain NOx and (additional) O3 from sampled ambient air. While O3 produced in the 
reactor from the UV lamp is indeed taken into account (see also reply below), the correction factors 
for NO, NO2 (e.g. Michoud et al., 2015; Praplan et al., 2017) and O3 (see Fuchs et al., 2017) adjust 
the OH availability from the measured C1-C2 signal in zero air to ambient conditions (similarly to 
changes in humidity between C2 and C3 states). It has been demonstrated experimentally that 
introducing these compounds to the reactor changes the OH production and consequently decreases 
the C3 value (while C2 remains the same), including in the present manuscript.

The box model used in the original manuscript contained the complete MCM scheme for inorganics
as well as the amendments by Michoud et al. (2015) to take into account the peroxy radicals 
produced by the oxidation of pyrrole (Table S1 from Praplan et al., 2017)), so that compensating 
effects/reactions were considered. Nevertheless, as we removed the modelling of the CRM reactor 
from our analysis, this is not relevant anymore.

When ambient air containing 50-60 ppb of ozone is sampled into the reactor it also gets diluted so 
the moot question really is how much OH do the authors think can be produced near the reaction 
zone which is just where photons from the lamp and the ambient air reactants mix in.  The lifetime 
of OH radicals just against pyrrole molecules is few milliseconds and while the lamp position will 
make some difference, I wonder how much additional OH the authors think can come from the 
Ozone photolysis when those same photons have about 3 times higher number of pyrrole molecules 
and several times higher number of water molecules to compete against??  Can they show a simple 
calculation for all these relative channels?

Is it indeed true that there is a large amount of O3 in the reactor due to the UV lamp. We measured 
this value to be 170 ppbv as reported in our manuscript (p.11 l.17 of the original manuscript). 
With a dilution factor of about 1.4 and ambient O3 concentrations of 50-60 ppbv it is still about 35-
43 ppbv of O3 that reach the reactor, which represents about a 20-25% increase of ozone in the 
reactor compared to the amount of ozone produced by the UV lamp. In our study pyrrole levels 
average about 32 ppbv and the C1-C2 signal vary between 5 and 30ppbv, so that the decrease 
observed experimentally of up to about 3 ppbv (less than 10%) of the pyrrole signal is consistent 
with a photolysis of less than half of the introduced O3 in the reactor, leading to additional 
formation of OH. If it is accepted that pyrrole photolyses at such concentrations (mostly at 254nm), 
then ozone should also be able to get photolysed (for wavelength smaller than 320nm). Our 
understanding is that water absorbs and photolyses to produce OH mostly at 185nm.

We acknowledge that we failed to mention explicitly in our original manuscript how much pyrrole 
is injected into our system. Therefore, we now mention explicitly in the experimental part that the 
amount of pyrrole injected in our setup between 26 and 43 ppbv. As a result the pyrrole 
concentration is not about 3 times higher, but roughly the same as the additional ozone from 
ambient air.



Now coming to the NOx reactions the authors also do need to consider compensatory reactions that
can mitigate the OH reformation as well which they have simply ignored...for example when NO2 
photolyzes to NO, they should also consider that the 100’s of ppb of ozone inside the reactor will 
convert the NO back to NO2 really fast as well.  The additional NO2 can be a sink of the additional
OH, thereby cancelling some of the extra “OH” effect. While NOx may not be important for the 
forest measurements, the general point is that such compensatory reactions can have a “benign” 
influence and before launching “detailed” box model simulations focusing on only a subset of 
reactions to understand the chemistry inside the CRM, the authors need to consider such aspects 
more thoroughly (both in the 2017 work and this work). 

As we have not explicitly listed the reactions in the model, but only stated that we use the MCM 
scheme for inorganics with the amendments by Michoud et al. (2015), as mentioned previously, 
which represent 39 reactions (for inorganic species and pyrrole), which should include most 
chemical pathways. Even if, as we acknowledged in the original manuscript, the box model is not 
entirely accurate, it does take into account the roughly 170 ppbv of ozone present in the reactor and 
the conversion of NO back to NO2. Our parametrization of the photolysis came from comparison of 
model runs with experimental data in order to take compensatory reactions into account. 
However, as we decided to follow the referee’s recommendation below to stick to correction factors
derived from experiments, this discussion is not relevant to the revised manuscript.

For each of the interferences they mentioned a simple set of experiments with varying NOx or O3 
or humidity in the reactor with the probe sampling the air into the GC-FID from the reactor at 
different distances from the lamp would have revealed more on how significant these effects could 
turn out to be.

We deplore the fact that we could not make clear enough that we did exactly the experiments that 
the referee suggests and that we compared the results with our box model and used them to 
parametrize the photolysis. After doing so, we varied the conditions in the model to assess the effect
of changes of the experimental conditions.

By removing the model box for the CRM reactor entirely and not comparing its results with 
experimental data, we expect the corresponding figures to be clearer and easier to interpret. We 
regret the confusion, but we are confident that the revised data analysis with correction factors 
based on these experimental results for NO2 and O3 injection in our system is easier to comprehend 
and addresses the referee’s concerns.

The authors do acknowledge that the chemistry inside the reactor and the box model analysis of the
chemistry inside the reactor are not completely understood...in such case it would have been better 
to rely on experimental calibrations which better validate the method then to rely on more 
uncertain model corrections just because these models give the sense of being “detailed”. 

We mention in the original manuscript (p.8 l.28-30) potential drawbacks of the experimental 
approach and made an attempt at a different model-based approach, by improving the work from 
Michoud et al. (2015). We think that our lack of clarity led to misunderstanding regarding our 
approach in the original manuscript.

This is another reason why we reconsidered our approach and opted for a purely experimental one 
in the revised manuscript. We see the benefit of focusing on the data using known corrections, 
keeping complicated modelling discussions for another publication, rather than cluttering the 
present manuscript with it.



So my suggestion is that the authors stick to only those interferences which are relevant for the 
forest environment measurements in their study and do a thorough job of addressing them also 
considering compensatory effects in the revised version. 

As mentioned throughout our answers, taking into account both referees’ comments regarding the 
experimental part of our manuscript, we have removed the part dedicated to the chemical modelling
of the CRM reactor and redone the analysis with a different correction factors in order to keep the 
experimental section intelligible. We also placed some supporting data for the correction factors to 
the Appendix to keep the experimental section concise and as not to distract the reader from the 
field measurements. Absolute numbers changed as a result, but not the trends that we observed. We 
do hope that our answers and revised approach are addressing the referees’ concerns in the best 
possible way.

It would also be nice to know whether authors tested the GC-FID signal for humidity interferences 
of pyrrole detection. The concept paper by Noelscher et al.  2012 did mention this as a GC-FID 
“detector“ specific issue for CRM measurements. 

We use a commercial GD-PID from Synspec BV (Groningen, The Netherlands), while Nölscher et 
al. (2012) used “a custom-built GC-PID system (VOC-Analyzer from IUTBerlin, now Environics-
IUT GmbH)“ so that a different behaviour can be expected. It is true that we did not mention in this 
study (or in our previous publication) that we checked for humidity interferences on the GC-PID 
signal and could not find any, in contrast to the concept paper by Nölscher et al. A test performed on
30 June 2015 with pyrrole calibrations performed at high and low RH, respectively, is shown in Fig.
A2. Both calibration factors lie within the uncertainties of the measurements. We mention this 
explicitly in the revised version of the manuscript and added a figure.

Figure A2: Left: GC-PID sensitivity for pyrrole used in the present study. Right: Same day test (30 
June 2015) for GC-PID sensitivity to pyrrole under dry and humid conditions.

How often during the four month deployment was the sensitivity drift in the GC-FID characterized 
through calibrations and corrected for?   How often were CRM calibration experiments performed 
in the four month period? Were there any major changes in the detection sensitivity?  This is 
important to address as the June data seems to be quite dissimilar relative to other months despite 
no obvious changes in the co-measured OH reactants. 

The sensitivity of the GC-PID was measured at the beginning of the campaign (1645 a.u./ppbv on 5 
April). This calibration was used for the data until June. The sensitivity was measured again on 30 
July (1290 a.u./ppbv) and this value was used for the data in July. We unfortunately have not 
measured the sensitivity between these two calibrations, but measurements of C0 on 26 April and 31
May (34.7 ± 2.6 ppbv and 34.6 ± 0.5 ppbv, respectively) do not reflect a loss in sensitivity.
 



The reason for higher OH reactivity values in June lie mostly in the correction factors as pyr:OH 
was very close to 1 during that period and it is a regime where correction factors become much 
larger. In the revised manuscript with the different approach to these corrections (in particular the 
pseudo first-order kinetics correction), the values are not as high as in the original manuscript.

Corrections for deviation from pseudo first order conditions: The authors mention quite a  lot  
about  this  but  I  could  not  find  exactly  what  molecule  they  used  as  a  proxy  in their 
simulations to determine the correction factor. Was it propane? If so, then this is not the ideal 
choice for a forested environment where terpenes form a major fraction of the ambient reaction 
mixture as typically terpenes are 10-100 times faster on per molecule basis with the OH radical.  
The correction factor depends quite strongly on the  choice  of  the  molecule  with  higher  
correction  factors  for  propane  and  lower/no correction required for a terpene compound like 
isoprene or alpha–pinene. It would be good to have some discussion of this sensitivity as it has a 
direct bearing on the measured and missing OH reactivity calculations…

We attempted at providing a slightly different approach to the pseudo-first-order kinetics correction 
(combining experimental data and model runs). Our intention was to extend the conclusions of 
Michoud et al. (2015) by continuing the work they started with their simple model and use that as a 
framework for corrections. However, in order to address this referee’s concerns, we moved away 
from this approach and used the same calibrations that we used to compare the model with in a 
purely experimental approach similar to the one from Sinha et al. (2008).
It is stated in the original manuscript (p. 8 l.31-32) that we used a commercial 10ppmv gas mixture 
for propane in N2 and a home-made α-pinene in air standard which was analysed on several 
occasions by GC/MS in order to monitor the α-pinene concentrations and potential impurities. 
We derived correction of the form RCRM = F1 Reqn

F2 + F3 (= Rtrue) according to numerical simulations 
described by Sinha et al. (2008) for various pyr:OH (Fig. A3), derived pyr:OH-dependent F1, F2, 
and F3 values (Fig. A4), which we applied to the calibration data (Fig. A5). The slope of the propane
calibration is consistent with results from Sinha et al. (2008), but we are using the α-pinene 
calibration to account for the difference between the real OH reactivity and the measured reactivity:
Rmeasured = (RCRM+0.449)/0.497 



Figure A3: Numerical simulations of the relationship between Rtrue and Reqn for 
various pyr:OH values.

Figure A4: F1, F2, and F3 dependence on pyr:OH.



Figure A5: Comparison between expected and measured OH reactivity values 
for propane (C3H8) and α-pinene calibrations.

2) Box model for understanding chemistry inside CRM: This is the part that I found to be scant on 
details and sensitivity runs...I had little confidence in this analysis after reading the scanty 
description of how the box model was set up and the tenuous statements made on its basis for 
example didn’t make me understand it any better: “This box model is far from taking into account 
the complex processes in the CRM reactor, but it is a useful tool to test hypotheses (such as NO2 
and O3 photolysis) and to extend the validity range of correction factors that depend on pyr:OH to 
conditions that were not available experimentally...” I would suggest complete removal of this part 
of the analysis unless the authors can refine it and also show what useful and critical info came out 
of this...Given the published literature on CRM, the experimental corrections listed in Noelscher et 
al. 2012 and the original Sinha et al. 2008 paper are sufficient for this study.

We appreciate the referee’s criticism and acknowledge again that we did not successfully make the 
case for a different approach to corrections and that the description of our box model was 
insufficient. Instead of bloating the manuscript with much details and discussion about the model, 
we decided after careful consideration to redo the analysis according to the referee’s suggestions in 
order to shift the focus to the actual field measurements, which are the important part of this study.

3) Interpretation of ambient measurements:  Most of the figures showing the ambient data were not 
easy to read and seemed to be too cluttered. I request the authors to improve the figures... for e.g. 
there is hardly any need to show multiple traces of measured OH reactivity with different stages of 
corrections .. they can list these magnitude ranges in the experimental section and show the final 
values they used…

In our attempt to present our results in the most comprehensive way, we recognise that we might 
have cluttered the figures. We decided originally to show two sets of data with various corrections 
in order to provide a visualization of the effect of this specific correction factor. At the referee’s 
request, we show in the revised manuscript only the fully corrected data. We also opted for 1h 
averages for every time series as an attempt to make figures clearer. Finally we worked on a larger 
version of the plot for better readability (larger fonts) that is shown in a landscape orientation in the 
revised manuscript.

I also found the June data quite surprising (Table 1).  Measured MT were lower than May but 
measured total OH reactivity was highest as was the fraction of missing reactivity (which the 
authors attribute to lack of co-measured OH reactants). Surely there maybe few days of data in 
June that have better coverage which can be used instead of the monthly average? 



In June the system was operating at Pyr:OH close to 1 (see above). In the revised revision of the 
manuscript, the OH reactivity is lower (and relatively constant) in June, which seems to be due to a 
cold spell during that time. The discussion has been modified accordingly.

The authors mention alkyl amines as a source from soil. Can they rule out the contribution of 
biomass fires during the four months, esp. in June? Kumar et al., 2018 Sci Reports have reported 
amides and amine in biomass burning plumes while trying to explain their missing OH reactivity 
and the authors may want to check out this possibility. 

Occasionally, long-range transported biomass burning emissions are observed at the measurement 
site (Leino et al., 2014). During spring and summer 2016 biomass burning influence was low at 
Hyytiälä. Only between 23 and 26 July CO was elevated from 100 ppbv background level to 
approximately 150 ppbv. This is still a low CO concentration compared to the biomass burning 
episodes analysed by Leino et al. (2014), when CO was larger than 250 ppbv. We included this 
information in the discussion. Furthermore, alkyl amines have been measured from the forest floor 
in Hyytiälä (manuscript in preparation, Hemmilä et al.).

Also it is surprising that no PTR-MS measurements from the SMEAR station were included in the 
analyses. Online measurements at high temporal resolution of acetonitrile or acetaldehyde would 
have bene useful but perhaps they can still look at the CO data if PTR-MS measurements were 
unavailable?  

CO data from the SMEAR station is included in the analysis as stated in the experimental part 
(section 2.1). No PTR-MS data were available during the time period of our measurements and we 
mention this explicitly now in the experimental part and the discussion. However, additional offline 
sampling performed between 27 April and 3 May and between 20 and 29 July gave average 
acetaldehyde values of 17 and 342 pptv, respectively, corresponding to OH reactivity values of 
0.002 and 0.13 s-1. This is consistent with typical values (from other years) measured at the site with
PTR-MS. Typical concentrations for the less reactive acetonitrile are about 400 pptv  in average at 
the site (translating to roughly 0.0002 s-1). These contributions to total OH reactivity remain small, 
but non-negligible for low OH reactivity values. We acknowledge this now explicitly in the 
discussion of the revised manuscript.

Finally some comment is warranted to justify the SOSAA model comparison with the measurements 
made at very different heights from the height at which the model is simulating the 
chemistry.....can’t vertical gradients confound such comparisons?

We interpolated the model results to the measurement height for comparisons. In SOSAA set-up, 
the model layers closest to 1.5 m are level 6 (1.23 m) and level 7 (1.61 m). So the vertical gradient 
or the interpolation cannot affect the comparison results significantly. 

I hope that with the above revisions that address the major points raised above, the paper can 
become suitable for publication in ACP as the novelty of the work and the need for such data is 
high.

We do appreciate the referee’s comment about the value of long-term total OH reactivity 
measurements and we hope that removing the development of model-based correction factors to 
focus on the results satisfy the referee. Moreover, the revised manuscript has a much easier to read 
experimental part and it is an overall less cluttered paper. Further improvements in the figures 
should have improved further the readability of the manuscript.
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