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influence of African air mass intrusions
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Natural radionuclides from terrestrial and upper
atmospheric sources and of anthropogenic origin are
widely used as tracers to examine atmospheric
processes relevant to air qualrty and climate and to
validate atmospheric models. ‘Be and *°Pb are
elements which may be used as indicators for air mass
flow and vertical |nterchange dynamlcs between the
stratosphere and troposphere. “°K is found in most types
of soil and can easily be transported by re- suspended
material. Concentrations of ‘Be, **°Pb, and “°K in air are
continuously monitored using a high-volume air sampler
and a high resolution gamma-ray spectrometer in
Malaga, a Mediterranean coastal city in South Spain
located to receive pollution from different sources by
means of air mass transport (Gordo et al., 2015). The
high frequency of mineral dust plumes blown across
from Africa to the Iberian Peninsula significantly affects
dust levels in the atmosphere (Rodriguez et al., 2001).
Therefore, it is of great interest to analyse and quantify
the African dust loading over the region due to the
impact it has on air quality.

This work presents results from a 2-year
sampling campaign carried out to provide information on
the frequency and impact of these African dust episodes
on the concentrations of radioactive matter and non
radioactive matter in the lower atmosphere at this
Mediterranean coastal site. The sampling campaign was
started on January 2013 and continued until December
2014. Aerosol samples for radiometric measurements
were collected at the University of Malaga (36° 43' 40"
N; 4° 28' 8" W) over 3-day periods (occasionally 4 days)
using a high-volume sampler fltted with  square
polypropylene filters (440x440 mm ) In addition to the
normal operation, we added samples collected
according to dust forecasts provided by CALIMA network
(www.calima.es). All the radiometric measurements
were performed by low-level gamma spectrometry with a
coaxial-type germanium detector and it was calibrated
using certified reference gamma ray cocktail.
Additionally, concentrations of particulate matter fraction
PM10, SO,, NO,, CO and Oz were obtained from the
monitoring station “Carranque” (36° 43’ 40" N; 4° 28’ 4”
W), belonging to the Atmospheric Pollution Monitoring
network managed by the Environmental Health Service
of the Andalusian Government. The identification of
African events was confirmed by means of 4-day
backward trajectories (at 500, 1500, 3000 m.a.g.l.)
computed using the HYSPLIT model (Draxler and Rolph,
2013) and BSC-Dream8b dust images.

Basic statistics on the overall radionuclide
dataset are summarized in Table 1. Higher average
concentration values were found for the three

radionuclides in the set of samples collected under the
influence of African dust events.

Table 1. Statistical summary of the activity
concentrations of the three gamma radionuclides.

Radionuclides AM M Max Min SD

(Ba/m°)
'Be (-107) 289 271 618 050 0.98
#%p (.10 057 047 158 0.08 0.35
9K (-10™) 1.77 152 6.84 029 1.12

The correlation patterns of the three

radionuclides with meteorological variables and with the
concentrations of the other atmospheric species were
examined, both on the total set as well as on dusty and
non dusty basis. Significant correlations were found for
"Be, ?"°Pb, PM10 and temperature during non-dusty
days. Under the influence of African dust outbreaks,
correlatlons among the different variables changed,
being Be positively correlated with 2%pp, PM10,
temperature and Osz. Additionally, significant correlations
were found for “°K with PM10, SO, NO2 and Os, during
days with dust episodes. This study highlights the
importance of multidisciplinary monitoring campaigns
and the need to include radiotracer measurements in
atmospheric studies. The use of natural radiotracers and
other atmospheric species provides a solid background
for the characterization of atmospheric transport as well
as in supporting source apportionment of pollutants.
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