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The authors would like to thank Referee #3 for their detailed comments and particular
remarks. We give response to each comment below, and the manuscript has been
revised accordingly.

The manuscript addresses a very relevant question and rather large task, describing
emission measurements at a particular site, simulating the air quality of rather complex
region as well as carrying out some sensitivity analyses. I appreciate this effort very
much although the necessary multitude of assumptions makes the paper difficult to
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digest. Overall it is well written although sometimes I would appreciate a more strin-
gent style. The greatest problem I see is that the measurements and simulations at
the site scale hardly match but are still used to justify the application on the regional
scale. Despite being judged as ‘reasonalbe’, micrometeorological conditions are con-
siderable biased towards more radiation (more than 30% off) and higher wind speed
(100% off). Peak monoterpenes emissions are 2-fold the size of the measurements
and peak isoprene emission 15-fold. Even compared to separate isoprene concentra-
tions the model is hardly touching the measurement at the lower range. Nevertheless,
the simulations are described as ‘agrees well’ in both cases.

Respond: Thanks very much. We have revised the clerical errors.

While the meteorological conditions are at least covered in the sensitivity analyzes, the
emissions factor uncertainty is probably not. If the arithmetic mean of 0.7 ppm (0.1-1.3)
emission is sensible indicator for the simulated isoprene emission, at least the 7-fold
uncertainty range has to be investigated. In fact, using the average OH concentration
rather than the maximun observed for calculation, and/or using a LAI of 4 as indicated
in Zhang et al. 2006 for evergreen deciduous forests in this region, would probably lead
to even higher estimates of isoprene concentrations.

Respond: We used an LAI value of 3, which we got from the papers describing the
Dinghu site. We also checked the monthly LAI in the dynamic MODIS product of LAI,
and the MODIS LAI indicated the LAI varied from 3 to 5 at this site with a value of 3 in
November 2010. So, we used the LAI value of 3 when we ran MEGAN at this site. To
the OH concentration, it is better to use the OH concentration observed simultaneously,
but there are few studies on the OH concentration over the PRD region and the paper
Lu et al. (2012) didn’t report the average OH concentration. Limited to the data we
have, we used the maximum observed reported by Lu et al (2012). to convert the
emission flux, which is representative of the midday value in the same way as Guenther
et al. (1999).
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Overall, the decision is if the measurements are judged as trustworthy and representa-
tive – in this case the emission factors should be reduced – or if the model assumptions
are judged as more reasonable - in that case a clear statement is required, the problem
of using point sources for evaluation of area integrated model results can be discussed,
and the description of the measurements could be shortened.

Respond: Thank you very much. This is the initial measurement on the BVOC emis-
sion flux and the observed isoprene is much lower than the model predicted in fall, but
we expect the model to work better in summer. This result indicates that our knowl-
edge of seasonal variation is limited, at least at a site including obvious dry and wet
seasons, and we don’t have enough observations to tell us whether this low emis-
sion is occasional or normal at this site. We still used the BVOC emissions estimated
by MEGAN to drive the chem model and estimate the impacts of BVOCs on surface
ozone, but we have shortened the description of the measurements in this manuscript
and made the statement clearer. Moreover, considering the uncertainties of BVOC
emissions estimated by MEGAN, sensitivity experiments were also conducted to as-
sess the sensitivity of surface ozone to MEGAN drivers and the results were presented
in the Section 4.6 in this manuscript.

Some particular remarks:

(1) P6730, L15: delete ‘significantly’

Response: Thank you. We have deleted ‘significantly’.

(2) P6730, L17 (and discussion): Why are some cases more affected in summer and
others in autumn? I think that the explanation should be a main result here.

Response: Thank you. The surface ozone in the downwind area is most sensitive
to the change of BVOC emissions. But the downwind areas change in autumn and
in summer, because the PRD region has southerly or southwesterly prevailing wind
directions during the summer and northerly or northeasterly prevailing wind directions
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in the autumn. That is why some cities are more affected in summer and others in
autumn. We have added the explanation in Section 4.4 in the manuscript.

(3) P6731, L17ff: rather old references (see e.g. Laothawornkitkul et al., 2009)

Response: Thank you. We have updated the references.

(4) P6732, L4: For eucalypt emissions, Winters et al., 2009 would be a more appropri-
ate ref.

Response: Thank you. We have updated the references.

(5) P6735, L18: biogenic sources for anthropogenic emissions

Response: Thank you. We have revised it. The sections on anthropogenic emissions
include power plant, industry, mobile and residential sources.

(6) P6738, L14/15: repetition

Response: We have deleted it.

(7) P6742, L20ff: Barkley et al. reported isoprene shutdown prior to the dry season.
However, in I don’t expect such an impact at the measurement site here. Nevertheless,
is it possible that a winter-downregulation occurred since the coldest month is January?

Response: Thank you. As other studies mentioned, cool temperature leads to a down
regulation of isoprene emission (Petron et al., 2001) and isoprene emission is low
during drought condition (Pegoraro et al., 2004). It was cold and dry season in the
PRD region when the REA measurement was conducted, and the temperature and
humidity data observed at Dinghu site indicates the temperature and humidity kept
decreasing during the REA sampling period. So, drought and cold are assumed to be
the reason for the low isoprene emission, and the MEGAN emissions algorithms may
not account for it very well.

(8) P6743, L1ff: MEGAN uses 24 hour as well as 240 hour means of temperature and
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radiation to account for seasonal developments. However, it is assumed that this is still
dampening the speed of adjustment (Grote et al. 2010).

Response: Thank you very much. We have included it as one of the possible reasons
for the overestimated isoprene emissions flux by MEGAN.

(9) P6744, L20ff: This is a true but very general statement. I would think it is okay for
the introduction but in discussion or conclusion it should be used only in context with a
specific example.

Response: Thank you. We have revised it.

(10) P6746, L1: limited

Response: Thank you. We have revised it.

(11) P6748, L10ff: The exercise to run the model at a different season is particularly
problematic if the statement is kept that the seasonality in MEGAN is not appropriate.

Response: From the comparison of modeling and measurement in summer in Section
4.1.2, we can see the performance of MEGAN is reasonable in summer in the PRD
region. We wanted to see the impacts of seasonal variability of BVOC emissions on
surface ozone in the PRD region, because the PRD region has southerly or south-
westerly prevailing wind directions during the summer and northerly or northeasterly
prevailing wind directions in the autumn. So, the pattern of impacts of BVOC emissions
on surface ozone in summer is different from that in autumn.

(12) P6750, L22ff: Please note that the ranges that can be found in the literature also
include 4 (Steward et al. 2003) and 5 (Simpson et al. 1999) fold uncertainties.

Response: Thank you. We have included these two studies in the manuscript.

(13) P6752, L1ff: This conclusion is only another summary except for the last para-
graph. What about the need for more evaluation measurements and better representa-
tions of processes? What can be derived for decision making e.g. is the consideration

C3097

of BVOC emissions important for air quality studies? Under which circumstances?

Respond: Thank you. The need for more evaluation measurements was included in
Section 4.1.2 and the last paragraph in the conclusion section. The consideration of
BVOCs importance for air quality studies has been added in the conclusion section.

(14) Fig. 2: note the difference units

Response: Thank you. We have revised it. In the latest version of the manuscript, all
the emission fluxes are in unit of kg km-2 hr-1.

(15) Fig. 3: I think the reference is to Fig. 1, not 2

Response: Thank you. We have revised it.

(16) Fig. 4: note that this is simulated

Response: We explained the Fig.4 in Section 4.1.3, Section 4.3 and Section 4.5.
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