Response to comments of referee #2

General Comments:

The manuscript, Evaluation of size segregation of elemental carbon emission in Europe:
influence on atmospheric long-range transportation, by Y. Chen et al. provides a study of the
evaluation for EC emission in Europe and the influences on transport and plume effect.
Emission and transportation of EC is an important issue due to its health and climate effects.
This paper is outlined logically and straightforward. I think that the paper can be considered

for publication after some revisions according to the following comments.
Response:

Many thanks to the reviewer for the comments and suggestions. We have improved the

manuscript accordingly.

Detailed comments:

1. The authors address the importance of the size segregation information of EC particles.
Unfortunately, there is little information provided in the text for the size information of EC
from previous studies. Is there any data available for size-resolved EC measurements from

HOPE-Melpitz Campaign? What is the particle mass size distribution of EC in this study?
Response:

Thanks for the comments. It is a very good point. Unfortunately, the size size-resolved EC
measurements from HOPE-Melpitz Campaign are not available. For the size-resolved EC
measurement, the online analysis of SP2 and offline analysis of Berner / MOUDI samples are
needed. However, not so many previous studies of these measurements in Melpitz were
published. Therefore, we mention that “More EC particle size distribution measurements (e.g.:
online analysis of SP2, offline analysis of Berner / MOUDI samples, etc.) and long term
model simulation studies are needed to further improve the EC emission inventories.” at the

end of the manuscript.

Nevertheless, Spindler et al. (2013) reported a result of size-segregated particle (PM10,
PM2.5, PM1) with long-term (2003-2011) filter measurement study at Melpitz. The result was

included in the section 3.4. As shown below:



“As shown in the long-term (2003-2011) filter measurement study at Melpitz (Spindler et al.,
2013), in the eastern wind dominated period when the air mass came from Eastern Europe
and Russia, the EC coarse mode mass fraction was only in the range of 4-15% (~10% in

average). ”

The previous studies about the size-resolved EC emission sources have been included in the

section 3.4. As shown below:

“EC is in general mostly emitted in the fine mode, especially for the area emissions (Echalar
et al., 1998; Hitzenberger et al., 2001; Kuenen et al., 2014), although the SNAP-5 point
sources may be an exception. The major SNAP-5 point sources giving coarse EC are coal
mines and originate from storage and handling — dust being released due to loading &

unloading, driving on the premises etc.”

2. | cannot find the definition of fine mode and coarse mode in this study. Are fine mode
particles are sub-micron particles? Please specify it.

Response:

Thanks for the comments. Yes, the reviewer is right; the definition of fine mode is sub-micron

particles. And this definition has been added into the section 3.2. As shown below:

“For the fine mode (PM1, or sub-micron particles) aerosol ”

3. Large uncertainties of the modeling results arise from the dry and wet deposition processes.
I suggest that the authors should provide more discussions of the impacts of dry and wet
deposition on their results.

Response:

Thanks for the comments. As suggested by the reviewer, a paragraph has been added in the

manuscript to discuss the impacts of deposition processes on the results. As shown below:

“Note that the dry and wet deposition processes also contribute to the uncertainty of the
modeling results. The dominant removal process for EC is wet deposition (Genberg et al.,
2013); Croft et al. (2005) estimated that about 75% of the EC is removed by wet deposition
and 25% by dry deposition, based on global model runs. And the wet deposition of EC may be
overestimated in the WRF-Chem model due to the irreversible removal process (Yang et al.,
2011; Saide et al., 2012) and the internal mixture of EC (Nordmann et al., 2014). It indicates



that the overestimation of EC should be resulted from the emission source instead of
deposition process, although the uncertainty of deposition would influence the emission
evaluation results. More measurements and modeling studies are still needed to the

quantitative evaluate the uncertainty of deposition processes. ”

4. Weather patterns play a major role in determining the variabilities of aerosol properties. |
suggest more information of meteorological processes and their relationship to aerosol

properties need to be added in the discussion.
Response:

Thanks for the comments. As suggested by the reviewer, more information of meteorological
processes and their relationship to aerosol properties has been added in the manuscript. As

shown below:

“The maritime air mass from North Sea was relatively clean, with less anthropogenic
pollutants. In 15-16th Sep., the concentration of primary gaseous pollutant NO was
significantly lower than 13-14" Sep. at Melpitz (Fig. S1), and also the PM10, PM2.5 and

PM1 mass concentrations were reduced by more than 50%. ”

“In Leipzig-TROPQS, the relatively high EC concentration in the morning and night but low
concentration at the noontime could be resulted from the development of planet boundary
layer and traffic rush hours. ”

5. P31063 Lnl1, ’It indicates that there may be some unrealistic sources of particles larger
than 2.5 um included in the model, which leads to the overestimation of coarse mode.” More
information should be added for ’some unrealistic sources of particles large than 2.5um

include in the model’.
Response:

Thanks for the comments. As suggested by the reviewer, a sentence has been added in the
manuscript to give more information about the unrealistic sources and maintain the flow of

the context. As shown below:

“The detailed discussion about the unrealistic sources will be given in section 3.3.”



6. P31064 Ln5, The model substantially overestimated the EC concentration in Melpitz
especially for high episode peaks (Fig. 3a), during which the modelled EC concentration in 5
PM10 can reach up to about 3—4 times higher than that in PM2.5, while the aver- age ratio
between EC concentration in PM10 and PM2.5 is only 150%.” Such overestimation is mainly

due to EC sources? More discussions needed for this issue.
Response:
Thanks for the comments. The corresponding sentence has been revised as:

“The model substantially overestimated the EC concentration in Melpitz especially for high
episode peaks (Fig. 3a), during which the modelled EC concentration in PM10 can reach up
to about 3-4 times higher than that in PM2.5. While outside the peaks, the EC concentration
in PM10 and PM2.5 were very close to each other.”

The discussion about Leipzig-TROPOS measurements, which is outside the EC plume, was

also included in the section 3.3. As shown blew:

“At the same time, Leipzig was not influenced by point source plume, because of the
prevailing westerly wind in domain D04 (Fig. 4b). The comparison at the Leipzig-TROPOS
site is thus much better (Fig. 3b). There, EC is only slightly overestimated by less than 40%,
which may be due to the seasonal variability and/or reducing emissions (~25% from 2010 to
2013, based on long term MAAP measurements in Leipzig-TROPOS and DIGITEL
measurements in Melpitz) in context of Saxony “low emission zone” policy since March 2011

(http://gis.uba.de/website/umweltzonen/umweltzonen_en.php).”
These discussions supported the result that the overestimation is mainly due to the EC source.

Note: Fig. 3 is changed to Fig. 4, and Fig. 4 is changed to Fig. 5, in the revised version of
manuscript. But in this response we keep them consistent with the original version for easily

understood.
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