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The authors are grateful for the comments of Reviewer 1, which helped to improve the
manuscript. We report below the answers point by point to the Reviewer’s comments.

An updated EDGAR dataset is presented that contains many important improvements
and extensions. I recommend publication after minor revisions, based on suggestions
in the annotated manuscript (attached). In addition, I suggest to give some indications
on how to deal with seasonality and the speciation of non-methane hydrocarbons. Per-
haps a recommendation about emission heights can be given in the form of a reference.

1) As suggested by the Referee, we included in the section 2.1 of the manuscript
the following sentences about the treatment of NMVOC speciation in EDGAR v4.3.2:
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“In our paper we focus on total NMVOC emissions, however, region- and sector-
specific NMVOC speciation profiles have been developed and applied to the EDGAR
database, with the same sector resolution as the total NMVOC, as shortly de-
scribed below. The complete documentation on the speciation profiles and on
the methodology used can be found in Huang et al. (ACP, 2017), while spe-
ciated NMVOC emissions for EDGARv4.3.2 are available at the following web-
site: http://edgar.jrc.ec.europa.eu/overview.php?v=432_VOC_spec. Based on a com-
prehensive literature review, speciation profiles from regional measurements and
databases are applied to split the EDGAR total NMVOC emissions into individual
species, which are then lumped into 25 species groups as proposed within the Global
Emissions InitiAtive (GEIA). NMVOC speciation profiles collected from the different
databases and publications were the mapped to all EDGAR processes. A quality as-
sessment by region, emission source and NMVOC species is performed focusing on
Europe, North America and China. In addition the comparison between the EDGAR
speciated database and the RETRO (Schultz et al., 2007) data is conducted, showing
a general good agreement of the two datasets for Europe and USA, while for China
higher contents of chlorinated hydrocarbon emissions from fuel extraction and indus-
trial and power generation sectors are found from the EDGAR data set, consistently
with speciation profiles of coal combustion sources collected from Chinese local stud-
ies (Cai et al., 2010; Liu et al., 2008; Wei et al., 2012).”

2) We have also included the following sentence about the seasonality of the emis-
sions, rephrasing the manuscript as following: “For the spatial and temporal distri-
bution of the sector-specific emission totals of a substance x for a country C in the
year t (monthly) and space (on 0.1ïĆřx0.1ïĆř grids, defined with bottom-left corner
for each cell) the same allocation algorithm and proxy datasets used for the GHG
emission dataset of Janssens-Maenhout et al. (2017) are applied (refer to Sections
2.4 and 2.5 of Janssens-Maenhout et al. (2017)). The temporal variability of hu-
man emissions is an important factor to be modeled by a global emission inven-
tory, therefore, the EDGAR database provides both annual and monthly emissions for
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each sector. The EDGAR v4.3.2 monthly emissions available on the EDGAR website
(http://edgar.jrc.ec.europa.eu/overview.php?v=432_AP&SECURE=123) are computed
using the EDGAR temporal profiles described in Table S4a by Janssens-Maenhout et
al. (2017). However, we point to a recent study that has been performed in order to
improve the modeling of the seasonal pattern of air pollutant and GHG emissions in
the EDGAR database. This approach, as documented by Huang et al. (2018), will be
applied to the EDGAR forthcoming version of the EDGAR emission database (i.e. af-
ter v.4.3.2). We report Tables S4a and S4b of the aforementioned paper in Tables S6a
and S6b of the supplementary material, as references for the geospatial proxy data
and temporal profiles applied to the EDGAR v4.3.2 data.”

3) We have included the following sentence about the emission heights as suggested
by the Referee in Section 2.1:

The emission height as well as the injection velocity for emissions emitted at stacks
are very important for plume dispersion modeling. However, this aspect is not ad-
dressed in this study as information on stack height and plume rise is in general not
available for most regions. Anyway, we introduced the following recommendations in
the manuscript: "The EDGAR database provides emissions disaggregated for different
heights only for the aviation sector (both domestic and international). Aviation emis-
sions are evaluated for three different heights corresponding to different flight phases:
landing and take-off estimated at the height between 0 and 1 km altitude, climbing
and descent estimated at the height between 1km and 9 km altitude, cruise flight esti-
mated at the height between 9km and 13 km altitude. In addition, for supersonic flights
emissions are estimated to happen at the height above 13 km altitude, although being a
minor source of emissions. No military flights are taken into account. For the other sec-
tors, the EDGAR database does not provide information about the emission heights,
although it is a determining factor together with plume rise for emissions emitted at
stacks for plume and global transport modeling. In this study we do not address this
aspect, however, we can provide the following recommendations. For a global dataset
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of air pollution, precise stack heights cannot be provided due to the lack of informa-
tion but a classification of each emission sector into ground level or at stack height
emission can be assumed, as done in former publications using the EDGAR datasets
(UNEP/WMO, 2011). Anthropogenic emissions which are classified as areal emissions
(e.g. transportation, agriculture, residential) are mostly happening close to the ground
and modelers can assume an emission height below 150 meters, while point source
emissions are mostly from the stacks of power plants and industrial facilities in general
occuring above 150 meters. However it should be noted that emission heights from
smaller scale industries in developing countries may be at lower heights.“

We have also included the changes requested by the Referee in the manuscript as
following:

1) “depending on the pollutants life time, reactivity” has been changed to “depending
on the pollutants reactivity”

2) The following sentence has been removed accordingly with the reviewer’s sugges-
tion: “A new version of the EMEP/EEA guidebook (2016) has been recently released
with significant updates for the emission factors (in particular for the agricultural sector);
however, these updates are not included in the current release of EDGAR v4.3.2.”

3) have the residential wood burning emission updates by Van der Gon (2015) been
included? The updates by Van der Gon (2015) are not included in EDGARv4.3.2 to
keep the consistency of the activity data through all sectors (EDGARv4.3.2 it is based
on the 2014 IEA activity data). The next version of the EDGAR data will include the
latest estimates by IEA (2017) of residential wood burning emissions, which are based
on the modeled wood availability for each country, similar to the approach of Van der
Gon (2015).

4) “The emissions cover all human-induced activities” has been replaced with “The
emissions cover all known activities”
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5) While I realize that you only provide total NMVOC emissions, it would be help-
ful if you could make some recommendation about speciation into NMVOC com-
pounds/categories. We have included a couple of sentences about NMVOC speciation
as in point 1)

6) Comparing global totals, we find 1% deviation for PM10, 12% for PM2.5, 17% for
OC and 43% for BC (mainly due to the likely underestimation of the EDGAR v4.3.2
emissions compared to the ECLIPSEV5a of coal combustion in residential activities in
China and India). Is there a way to correct this? BC emissions are important for climate
simulations, having a big impact on solar radiation absorption.

This is a critical point, since coal statistics for residential purposes are more uncertain
than the coal used for power generation. The fuel used in several sectors is generally
well known since based on the amount on fuel officially sold. However, amount of
coal used for domestic heating and cooking purposes is very uncertain since it can be
mined directly and does not have to undergo a distillation process (Bond et al. (2004)).
It is important to mention, that in addition to coal, dirty fuels like residual fuel oil and
wastes are used for domestic purposes in India and China. In addition, the combustion
efficiency, different technologies and abatement measures applied to reduce pollutant
emissions in the residential sector are very uncertain as well. Therefore, depending
on the assumptions emission estimates for this sector are likely to differ among several
emission inventories, but these discrepancies give an indication of the uncertainty of
some sector- and fuel- specific pollutant emissions. As there is no obviously ‘correct’
estimate, we do not plan to correct or calibrate our emission estimates to match the
emission values provided by the other inventories. As reported by Bond et al. (2004)
and as discussed in the manuscript, aerosol emissions are very uncertain up to a
factor of 2 for the organic components. Finally, China and India have much more super
emitters (because of the fast development) which are not modeled by the EDGAR
database. These considerations are duly discussed in the manuscript.

7) Please make clear if/that your aerosol emissions refer to primary particles only.

C5

Otherwise there would be redundancy between your particle emissions and the ones
formed from precursors. Or please explain. Do your OC emissions account for primary
and secondary aerosols? Aerosol emissions refer only to primary particulates only.
This has been clarified throughout the text.

8) “although we cannot fully understand it” has been replaced with “which we cannot
fully explain”.
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