M. Claeys et al.
General comments :

We thank the referees for their constructive reviews. Our replies to the two referees are given
below. The main changes to the manuscript include :

We added a figure (Figure 2) representing the reconstructed PM10 mass.

We added a figure (Figure 4) representing a correlation plot between chemical components,
PM1 and PM10 mass concentration and wind speed and direction.

Figure 3 (Figure 2 in the previous version) was modified, and two time series were added :
PM1 and PM10 mass concentrations.

A correction for truncation was added on nephelometer scattering coefficients. Figure 13
was then modified, as well as Table 4.

The abstract has been shortened, with more emphasis on PMA, and the results/discussion

part has been reorganized. Parts 3.2.3 and 3.3.1 have been merged, as well as Parts 3.2.4
and 3.3.2.

Reply to referee 1
M. Claeys et al.

We thank referee 1 for the evaluation of our manuscript. Our point-by-point responses to the
comments are given below.

Despite the fact that the instrumental set up has been described in details, providing also
information for calibration and quality control where necessary, it is not clear if the MAAP
was sampling through a PM1 (P.5, l. 7) or PM2.5 (P.7, 1. 9) inlet. This information could be
addressed along with the first reference to MAAP (P4, 1.1-3).

The MAAP was sampling through a PM2.5 inlet, this information has been added with the first
reference to MAAP (P3, 1.31)

The addition of the TEOM PM10 and TEOM PM1 plot as part of Figure 2 or as
supplementary material would be substantial.

The mass concentrations of TEOM PM1 and PM10 have been added to Figure 3 i) and j)
(previously Figure 2).

The reconstructed PM10 could also be included, since all these parameters are examined
thoroughly in the manuscript (section 3.1).

Rather than adding the reconstructed PM10 mass as a time series we present it as a scatterplot as a
function of the TEOM PM10 mass concentration (Figure 2).

Also a description of AOD at 500 nm is described (P. 15, 1. 1-5) related to Figure 12a
presenting the AOD temporal variability during the campaign at 440 nm and 870 nm. These
two wavelengths are useful for the demonstration of the spectral dependence; nevertheless the
authors could consider including the AOD time series at 500 nm also and indicate the different



color code in the caption of the figure.

The caption with color code has been added for the AOD and nephelometer scattering coefficient.
The AOD time series at 500 nm has also been added.

In accordance with the previous comment, the means and standard deviation for each
parameter conserning the total period could be added to the summary on Table 4.

These values have been added on Table 4 for the ADRIMED period (total period of the field
campaign).

A diurnal variability of AE for the second part (July) of the campaign was revealed under the
impact of biomass burning (P. 17-18). Nevertheless, an explanation or references of similar
variability are not provided. Were the factors controlling the observed diurnal pattern
investigated?

The Angstrom exponent is highest during the day and lowest during the night, and is probably
related to the diurnal cycle of the boundary layer height, as the site is situated at ~ 600 m.asl
altitude.

Similar behaviors of diurnal variations of aerosol properties have previously been observed in high
altitude sites (Venzac et al.,, 2009; Freney et al.,, 2011). Higher concentration of accumulation
particles was recorded during daytime.

However, the number concentration of aerosols and the mass concentration of BC, organics or
pollution tracers (Fig. 3 of the manuscript) do not show the same behavior. Therefore, we do not
dispose of independent confirmation, and can not conclude on this diurnal variability

Which is the contribution of nss-ions on the total ionic level overall and for each period
independently? Increased nss-ions during dust and biomass burning comparatively to marine
influenced period could be additionally used as indication for the presence of other sources at
the site apart from marine.

We thank the referee for this comment. Indeed, the study of the nss mass concentration compared
to the total PM10 mass concentration reveals that there is an increase of nss-ions during Dust and
BBP period compared to PMA period.

The contribution of nss ions to the total ionic level is 82 + 14 % during the ADRIMED period, 92 +
3 % during Dust period, 84 + 5 % during BBP period, which are much higher than 53 + 11% during
PMA period.

This information has been added in the paper (p.9, 1.27) :

« Furthermore, while the contribution of PMA to PM;, mass concentration is high during PMA
period, the mass contribution of nss-ions to the total ionic content is relatively low during the PMA
period (53 + 11 %). In comparison, the mass contribution of nss-ions to the total ionic content is
84 + 5 % for the ADRIMED field campaign, and is 82 + 14 % and 92 + 3 % for the Dust and BBP
periods respectively. Furthermore, the Ca®* concentration measured during the PMA

period (up to 2 pg m™) indicates the presence of dust particles, probably related to strong winds
lifting soil/dust in the vicinity of the Ersa station (Arndt et al., 2017). However, unlike the Dust
period, they do not represent the dominant aerosol influence during the PMA period.”

P 14, 1. 5: taking into account that the PMA is analyzed in that section it would be more
appropriate to comment the low or high marine aerosol concentration instead of the presence



or not of marine aerosol. Unless the comment refers to all periods.

P15,1.10:
We have replaced « whether they contain PMA or not, aged or fresh » by « whether they contain
low or high PMA concentration, aged or fresh » .

Technical corrections

P. 5, 1. 27-31: The information about the nephelometer is duplicated. It has already been
described in pages 3-4. The comment about the scattering coefficient relation to aerosol size
and concentration could be transferred in that point.

Thank you for pointing this out. We have deleted the information on page 5 and added the following
text on page 3, 1.32 :

« The nephelometer provides the scattering coefficient (not directly linked to the concentration of
particles), associated to an indication of the size of aerosols through the spectral dependence of the
scattering coefficient between two wavelengths. The nephelometer data were corrected for
truncation according to Anderson and Ogren (1998) for the total aerosol population. A correction
factor of 1.29, 1.29 and 1.26 was respectively applied to the scattering coefficients at the
wavelengths 450, 550 and 700 nm. »

Figure 2: I would recommend to authors to check the plots a-k. Please pay attention on the
caption and axis labels as well, especially for plots i-k. Namely: Plot i demonstrates very low
wind speed. Under my opinion it is not valid. In P.10, 1. 3-4 the authors refer that “At the Ersa
site, during the dust outbreak, around 19 June, the wind speed reached 15 m s—1”. Plot j is
probably wind speed instead of wind dir (according also to figures 7 and 8, wind speed is up to
20 m s-1). Please indicate what is monitored in plot k. It seems to be wind dir. Furthermore,
according to P.8, 1. 23-24, BC highest concentration encountered on July 5 was equal to 0.75
pg m-3. Based on Figure 2g the maximum BC concentration was at the range of 2.5 pg m-3
(same date) or BC is actually depicted in Figure 2h. Plots e and g seem to be the same.

We thank the reviewer for pointing out these errors in the manuscript. The axes were corrected, and
PM1 and PM10 mass concentrations were added to Figure 3 (previously Figure 2).

Typing errors:
P. 13, 1.6: in function instead of “in fonction”

This has been modified.
P. 18, 1.31: SW DRF at TOA is depicted in Figure 13 a, not b.

This has been modified.
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