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General Comments: The authors present the results obtained in the third intensive
measurement period (IMP) which took place in the summer of 2012 and winter 2013.
PM10 filter samples were concurrently collected at 20 regional background sites across
Europe and were subsequently analyzed for their mineral dust content. Because of the
uniformity in protocols, they were able to view the data in a coherent way which allowed
them to associate composition and concentration patterns to specific generic source
types. Mineral dust was a special focus of the study. Dust concentrations were great-
est in the southern and easternmost countries, accounting for 20-40% of PM10. This
regional impact is largely attributed to Saharan dust outbreaks which were responsible
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for the high summer dust loadings at western and central European sites. The spatial
distribution of some components and metals reveals the influence of specific anthro-
pogenic sources on a regional scale. Particularly notable was the identification of the
impact of shipping emissions (V, Ni, and SO4=) in the regions bordering the Mediter-
ranean. They were also able to identify the impacts of metallurgy sources (on Cr, Ni,
and Mn), and coal combustion (As, Se, and SO4=), and traffic (Cu).

The paper highlights the role that mineral dust might play in air quality issues and, thus,
human health. On the basis of this paper, it is clear that in some European regions
African dust could be an important issue in air quality. However it also shows that
mineral dust is a significant contributor in other regions that are not likely to be heavily
affected by African dust but rather that local and regional dust sources are significant.
Because of the strong focus of this paper on dust and the coherent data set obtained
over a large area, it is a unique contribution to the field of air quality.

The paper presents a great deal of information that can make it difficult to see linkages
and associations. In general the authors do a good job in identifying such relationships
although in some sections this could possibly be done more clearly. They provide many
excellent graphical products which facilitate interpretation.

One aspect that is missing from the paper is the sense of the larger context - how the
European results compare with similar studies in other regions. There is some review
of this aspect in the introductory sections but their is no follow up on this with their own
results.

To provide a larger context, perhaps the authors give discuss how the dust activity in
the IMP periods compares with dust activity in general during the year and how this
year (i.e., experimental "year") compares with other years. This links their work to the
general question of variability (and of course to the issue of climate change). | am not
suggesting that these issues have to be addressed in any depth, but they might be
touched on to provide a sense of scale.
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In general the paper is well organized and clearly and succinctly written. It makes a
significant contribution to the field of aerosol properties and air quality. The data set
are unique in their coverage and coherence.

There are no major problems with this paper and it warrants publication.

Specific Comments: In the section beginning at about 238 and in Fig. 8 and Fig. 9,
they discuss the mean levels of dust concentrations measured at various sites. | was
surprised that concentrations were not higher and the time-spread of the events was
relatively short. They point out for example (ca. line 381) that at the Spanish sites
the contribution of Saharan mineral dust accounts for two exceedances of the WHO
24-hour guideline of 50 ugPM10 m-3. It is interesting to compare these data with
the measurements of PM10 in the Caribbean [Prospero et al., Global Biogeochemical
Cycles, 2014] where the PM10 exceedances are frequent and driven by African dust.
At Caribbean sites the guideline is exceeded on about 10% of the days on an annual
basis and as much as 20 - 35% of the days during the peak dust months.

In Section 3.2.2 Mineral dust: 270: "In Eastern Europe, where Saharan dust events did
not impact PM levels, a local/regional dust source is deduced." | would have expected
some impact. Models and satellite products do show dust events penetrating the region
but perhaps the African dust gets lost in the regional soil "noise".

350: 3.3 Mineral dust contribution: impact of Saharan dust events Here the authors
summarize and discuss the dust loads measured across the network of stations. As |
noted above, the concentrations of dust in the Caribbean are higher than this. | wonder
how much of the dust at the European sites is greater than PM10. | note for example
that the two big dust events (June-July 2012 and Jan 2012 as shown in Fig. S3) are
low-level transport events. | would suspect that there is a considerable component
above 10um diameter. Are there any measurements of the complete size distribution
either during the experiment periods or obtained at other times? Although this might
not be relevant to the discussion of PM10 it might provide some insights on the general
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nature of the impact of African dust on health.

The authors do a commendable job in providing a good array of figures (in the paper
and in the supplement) that summarize and synthesize the results of their analyses.
The ternary diagrams are particularly effective in this regard. They show for example
that with respect to SiO2, Al203 and Fe203 (Fig. S5), in dust events the average
composition was almost identical for all sites, indicating a similar silico-aluminous com-
position. The large variability in the contribution of CaO stands out. They relate this to
changes in source areas. The uniformity in the composition of long-range-transported
African dust has been previously noted, e.g., Trapp et al., Marine Geochem (2010).
However | would expect that the European sites might see more variability in trace
species in their dust because they are more likely to be impacted by dust from specific
sources (as seen in some of the satellite images in Fig. SXXX). In contrast, by the time
dust crosses the Atlantic to the Caribbean, the dust from different sources will have
been more mixed.

456 et seq.: This section and the discussion about dust-Ca-SO4= is not clear. | would
not expect to see much primary gypsum. But | would expect to see varying amounts of
gypsum produced from reactions with SO2/SO4=. | see what they are trying to do in
this section but it does not come across clearly. What is the conclusion? That there is
little or no primary gypsum? Figure S7 is very confusing. How did they decide to draw
regressions between specific points as they did. Maybe the explanation is buried in the
text. Some text should be provided in the caption.

495: Section 4. Conclusions This section is a straight-forward recapitulation of the
major points of the paper. But as | stated in the general comments, | would have liked
to have seen more in the way of broadening the perspective of the results, to place
the results in the larger picture of dust-health issues. | recognize that the paper is by
its nature focused on a specific objective. But it would be nice to round it out with a
broader context.
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Technical Corrections. Figure S5. What is "CadO" in the top right ternary diagram?
Some other aspects of the diagrams also should be explained such as the factors
used, e.g., "CadO dust*1.2"; "K20 dust*3.5".

Figure S8 is very complex. But the authors point out the very significant difference in V
and Ni over the Mediterranean region as contrasted to other regions. This stands out
nicely in the graphs, complex as they are.

Figure 10 caption: "Figure 10: Average composition (absolute values —ug m-3, top-
and relative contribution -%, bottom) of mineral dust at selected sites when affected by
African dust episodes. Results from both summer and winter (GR02-W) IMPs are in-
cluded." Better: Figure 10: Average CONCENTRATION OF MINERAL DUST COMPO-
NENTS (absolute values —uug m-3, top-) and THE relative contribution of components
(%, bottom) IN mineral dust at selected sites when affected by African dust episodes.
Results from both summer and winter (GR02-W) IMPs are included.
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