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Seasonality of Saharan dust outbreaks over Lampedusa island (central Mediterranean
Sea) revealed by chemical composition of PM10 sampled at ground level and optical
properties measured over the air column.
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Mineral aerosols affect the atmospheric radiative balance and the investigation of the role that dust plays on climate is among
the main priorities to reduce uncertainties in future climate projections. Dust may also greatly increase the atmospheric levels
of PM; this is especially relevant in southern and eastern Europe due to the transport processes from Africa and the Arabian
Peninsula and due to the relatively low precipitation, which causes a long residence time of PM in the Mediterranean
atmosphere.
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The nssCa as Saharan dust tracer:
Several studies have used Ca concentration to
estimate the mineral dust concentration (Putaud et
al., 2004; Sciare et al., 2005; Guinot et al., 2007;
Favez et al 2008). Although nssCa is only one of the
elements used for the determination of the crustal
content, and the Ca determined by ion
chromatography is about 75% of the total Ca during
Saharan dust events, it displays a good correlation
with the total crustal content (R = 0.845, n = 688, p
< 0.01). The slope of the regression line furnishes
the calcium-to-dust conversion factor; here we find
a slope of 10.0 ± 2% that perfectly agree with the
value 11.0±1.0% found by Sciare et al. (2005) in the
MINOS campaign in Crete Island. The value is also
consistent with the values of 7.6±9% and 8.7±23%
found by Favez et al. (2008) for Cairo city by
applying the method proposed by Guinot et al.
(2005) using totCa instead of nssCa. Besides, the
found value falls in the mid of the 5.6-15% range,
which represents the abundance of Ca in dust
material for non-Saharan and Saharan dust periods
respectively (Putand et al 2004).

The crustal contribution to PM10 was derived by calculating the
contribution of Al, Si, Fe, Ti, non-sea-salt (nss) Ca, nssNa, and nssK
oxides in samples in which PIXE data were available.

a) Temporal evolution of the PM10 mass concentration and of the crustal
oxides content for the period January 2007 to December 2008. Daily
measurements and 5 day’s running means are plotted respectively as black
(red) dots and lines for PM10 (crustal content). Measurements having nssCa >
483 ng m-3 are evidenced by cyan and yellow open square for PM10 and
crustal oxides content. b) Temporal evolution of the mass ratio between
crustal oxides content and PM10 for the period January 2007 to December
2008. Daily measurements and 5 day’s running means are plotted
respectively as green dots and lines, measurements having nssCa > 483 ng m-3
are evidenced by black open squares.

Crustal aerosol = 1.89*Al + 2.14*Si + 1.4*nssCa + 2.12*Fe +
1.35*nssNa + 1.66*nssMg + 1.21*nssK +1.67*Ti
Sea salt aerosol = Cl- + ssNa+ + ssSO42- + ssMg2++ ssCa2+
Dust cases
(167 samples)
PM10
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Sea salt aerosol
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NO3Unknown

NON dust cases
(521 samples)

45.6 ± 24.1 mg m-3

26.6±10.8 mg m-3

14.6 ± 11.3 mg m-3
(32.1%)

2.5 ± 2.4 mg m-3
(9.6%)

8.1 ± 6.7 mg m-3
(17.8%)
3.7 ± 2.3 mg m-3
(7.7%)
0.62 ± 0.51 mg m-3
(1.4%)

8.8±6.9 mg m-3
(33.2%)
2.6±1.9 mg m-3
(9.8%)
0.67±0.42 mg m-3
(2.5%)

2.6 ± 1.5 mg m-3
(5.6%)
15.9 ± 11.6 mg m-3
(35.0%)

1.9±1.0 mg m-3
(7.3%)
10.0±5.2 mg m-3
(37.6%)

Saharan dust events

Averages of aerosol Ångström exponent versus
aerosol optical depth at 495.7 nm during the
period June 2004–September 2010 for the days
with PM10 ion analyses and for cloud-free
periods,
when
aerosol
optical
depths
measurements are possible. The red dots
represent days with nssCa > 483 ng m-3, i.e.,
elevated dust at the surface.

Annual mean (red) and median (bleu) of PM10
sampled at Lampedusa. Black squares represent
the percentage of Saharan dust episodes at
ground level revealed by nssCa.

Monthly distribution of PM10 a), nssCa b),
and t c) for the period June 2004 - December
2010. The top and bottom of each box show
the 5th and 95th percentiles. The middle line
shows the median value, and the dashed lines
show the 25th and 75th percentiles.

Percentage of Saharan dust events observed in each
month identified from the aerosol optical properties
(black line) and from the nssCa amount (red line)
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Backward trajectories of air masses for two days characterised by Saharan dust
event passing over the marine boundary layer (picture on the left t = 0.41, a=
0.388 and nssCa= 232 ng m-3) and in the marine boundary layer (picture on the
rigth t = 0.109 and a = 0.599 and nssCa = 1740 ng m -3)
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