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INTRODUCTION

Humans and the environment are exposed to a complex mixture of several atmospheric contaminants, including particulate matter (PM). The study of the PM composition and its temporal variation allows determining the
potential emission sources and, therefore, establishing mitigation measures. Researches on the spatial and temporal variation of chemical characteristics of PM in the northwest of the Iberian Peninsula are scarce. Thus,
this study aims to analyze the composition and the seasonal variation of PM,, in a suburban area at Leon (Spain) between March 2016 and March 2017.

STUDY AREA SAMPLING AND ANALYSIS

Sampling was carried out between 9 March 2016 and 14 March 2017 on the roof of the Faculty of Veterinary at the
University of Leon (Fig. 1), with the instrumentattion shown in Fig. 2.a). The chemical analysis were carried out at the
University of Aveiro using the instrumentation shown in Fig. 2.b).

Leon city, belonging to the Province of LeoOn, is located in the northwest of the Iberian
Peninsula (42° 36’ 50” N, 5° 33’ 38" W, 846 m asl) (Fig. 1).
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Fig. 2. Sampling and analysis instrumentation

During the sampling period, the mean temperature and relative humidity were 12 °C and 64%,
respectively. Summer (July-September) was the season with less precipitation and higher

mean temperature (21.3 mm and 20 °C, respectively), whereas spring (April-June) was the

rainiest season (223.2 mm) (Fig.3).
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Date o The PM,, daily limit value (DLV of Directive 2008/50/CE, 50 pg/m3) was only exceeded on

Fig. 3. Dally evolution of temperature and relative humidity during the sampling period 231 February 2017 (60 ug/m?) (Fig.4), coinciding with a Saharan dust intrusion episode.

o The lowest PM,, value (2.0 pg/m3) was observed in summer, after a precipitation event.

The lowest PM;,, and OC mean

Winter Spring

concentrations were observed in spring,
with 11.8 + 6.1 and 1.8 + 1.0 pg/ms,

respectively (Table 1 and Fig. 6). The

3
decrease in the particulate matter levels PM1o DLV (50 pg/m )
during spring can be associated with the

Intense precipitation in this period.

Table. 1. Seasonal evolution of PM,
concentrations !
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Fig. 4. Daily evolution of PM,, concentration (blue) and daily limit value in red (DLV, 50 pg/m3)

B Autumn m Winter B Spring B Summer

Summer was characterized by Ilow EC and NOj

concentrations (0.6 + 0.3 and 0.5 + 0.3 pg/m?3, respectively)

and high Ca?*and SO,% mean values (0.3 +0.2and 1.6 + 1.1

¥ NO, B sOo,2 W NH, @ Cl- B Cazt B Na+ B K ug/m3, respectively) (Fig. 5 and 6). The presence of high

Concentration (ug/m?)

levels of ions, such as Ca?* and SO,%, can be attributed to

different episodes of African dust intrusions that reached the OC EC

Fig. 5. Seasonal evolution of ion concentrations

Peninsula [1, 2].

Fig. 6. Seasonal evolution of OC and EC concentrations

Winter (January-March) was characterized by high PM,,, OC, EC and NO,; mean concentrations (20.6 + 9.3, 3.0 £+ 1.5, 1.0 + 0.5, and 1.7 + 1.8 pg/m3, respectively). These results may be due to the contribution of

fossil fuel-based heating systems and the low height of the boundary layer which prevents the dilution and dispersion of pollutants.
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