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Black carbon (BC) is a primary carbonaceous aerosol playing an important role on public health
and the Earth’s climate system (Bond et al., 2013). It is the most efficient light-absorbing
aerosol species in the visible spectrum. The wavelength dependence of light absorption has
been widely used to investigate the influence of fossil fuel (traffic emissions) and biomass
burning (Sandradewi et al., 2008; Vaishya et al., 2017). There are relatively scarce studies
reported in Eastern Central Europe using real-time BC measurements. This study focuses on a
5-year measurement of equivalent BC (EBC) at a regional background site in Central Europe.
Our aim is to identify the potential sources of EBC, especially fossil fuel (ff) and biomass
burning (bb).

The campaign was conducted from September 2012 to December 2017 at NAOK
(National Atmospheric Observatory Kogetice, 49°35'N, 15°05' E), central Czech Republic. The
measurements of EBC in PMjo were performed at 4 m above the ground with a 7-wavelength
acthalometer (AE31, Magee Scientific). The EBC data have been corrected for loading effect
(Virkulla et al., 2007) and the aethalometer model, based on the wavelength dependence of light
absorption (Angstrom coefficient), has been used to estimate EBCy, (EBC from biomass
burning) and EBCx (EBC from traffic). The locations of local and distant sources have been
investigated using the Conditional Probability Function (CPF) and Backward Trajectories
Cluster Analysis (BTCA).

The results show clear seasonal, diurnal and weekly variations of EBC that could be
related to the sources fluctuations and transport characteristic. The higher concentrations of
EBC were measured during winter (1.00 £0.87 pg m™) in comparison with summer (0.44 0.29
pg m). The Angstrom coefficient (0-value) measured in summer (1.1 £ 0.2) was consistent
with reported value for traffic (Figure 1), while the highest value (1.5 + 0.2) was observed in
winter due to increased EBCeyp accounting for 40% of total EBC. This result is in agreement
with the strong correlation (R > 0.85) between EBCp, and biomass burning tracers
(levoglucosan and mannosan) in winter. The measured levoglucosan/mannosan ratio (4.8 + 0.7)
was consistent with reported values for softwoods burning.

The EBC diurnal pattern (Figure 2) displays a typical morning peak that could be attributed to
the morning traffic rush hour. The EBCy peak corresponds well to the other combustion-related
elements behaviour (NOx, NOz, SOz, and CO). The concentrations of EBCyy and Delta-C (proxy
for biomass burning) reached a maximum in the evening, especially during winter that could
be attributed to the increasing emissions of wood burning from the domestic heating devices
(woodstoves / heating system). The diurnal profile of EBCy suggests a reduced emission of
EBC from traffic during weekends due to lower commuting in the rural area. On the contrary,
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the contribution of EBCyp is slightly higher during the weekend due to the increased operation
of domestic heating devices.

The CPF and BTCA reveal that EBCy and EBCy concentrations over 75™ percentile are
dominated by regional air masses recirculating over the Czech Republic and neighbouring
countries.
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Y
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