
Introduction
European governments have been encouraging drivers to buy
diesel vehicles rather than gasoline-powered ones since the
1990s. The reason for this was higher diesel fuel efficiency and
lower CO2 emissions in diesel exhaust, although it emits higher
levels of particulates including black carbon (BC) [1]. In IPCC
special report (2018): Global Warming 1.5 °C; black carbon (BC)
was presented as the only component of aerosol particles that has
a positive effect on atmospheric thermal balance [2]. Moreover,
BC raises a threat to air quality and human health. Due to the
formation during combustion processes, BC aerosol particles are
small (around 200 nm) with a porous surface and can adsorb
various combustion-derived toxic compounds. Due to the small
radius, the particles can penetrate through the lungs into other
organs and cause serious health problems such as DNA damage,
oxidative stress, pneumonia [3]. Currently, there are no regulatory
terms that control BC mass concentration levels. However, it is
crucial to identify prevailing BC sources and develop mitigation
strategies for the purpose of improving air quality and minimizing
personal exposure of the public to atmospheric pollutants.

Agnė Minderytė1,2, Julija Pauraite1, Steigvilė Byčenkienė1

1 Department of Environmental Research, Center for Physical Sciences and Technology, Lithuania
2 Faculty of Physics, Vilnius university, Lithuania

agne.minderyte@ftmc.lt

B

AIR QUALITY ASSESSMENT IN RELATION WITH INCREASING 
CONTRIBUTION OF TRANSPORT-RELATED BLACK CARBON

D

References
[1] S. C. Anenberg, J. Schwartz, D. Shindell, M. Amann, G. Faluvegi, Z. Klimont, G.

Janssens-Maenhout, L. Pozzoli, R. Van Dingenen, E. Vignati, L. Emberson, N. Z. Muller,
J. J. West, M. Williams, V. Demkine, W. K. Hicks, J. Kuylenstierna, F. Raes, and V.
Ramanathan (2012), Environ. Hea. Perspect., 120, 6, 831–839.

[2] IPCC, “Global Warming of 1.5 °C. An IPCC special report on the impacts of global
warming of 1.5 °C above pre-industrial levels and related global greenhouse gas
emission pathways, in the context of strengthening the global response to the threat
of climate change” (2018). [Online].

[3] S. Rovelli, A. Cattaneo, W. Nischkauer, F. Borghi, A. Spinazze, M.Keller, D.Campagnolo,
A. Limbeck, D. M. Cavallo (2020) , Environ.l Pol., 266, 115242.

[4] J. Sandradewi, A. S. H. Prévôt, E. Weingartner, R. Schmidhauser, M. Gysel, and U.
Baltensperger (2008), Atm. Env., 42, 1, 101–112.

Conclusion: BC source apportionment was
performed using 18 combinations of AAE values to
apportion transport and biomass burning related
sources. Selection of the most suitable AAE values
combination was supported by OA source
apportionment results. The quantitative assessment
of pollution associated with transport points out that
from 2014 to 2020 with an increase in the number of
diesel vehicles of as much as 83.9%, a 1.3-fold
increase in BCtr mass concentration and 3.6-fold
increase in BCtr light absorption coefficient.

Instrumentation and methodology

7-wavelength Aethalometer
(Optotek, AE31)

↓
Black Carbon

Source Apportionment:
Aethalomter model [4]

Aerosol Chemical Speciation
Monitor (ACSM) 

↓
Organic aerosol

Source Apportionment:
Positive Matrix Factorization

(PMF)

Transport-related BC (BCtr), 
Biomass burning-related BC 

(BCwb)

Hydrocarbon-like OA (HOA), 
Biomass burning OA (BBOA)

Measurements were performed during the periods of 10 - 31 
Oct 2014, 4 May – 29 Jun 2017, and 8 Oct – 20 Nov 2020 in 

urban background stations located in Vilnius (Lithuania). 

Object: To perform BC source apportionment with
18 combinations of absorption Ångström exponent
(AAE) values; to determine the most suitable
combination based on best correlation with OA
source apportionment results; and to assess the
transport related pollution during period 2014-2020.

Time series of BC mass concentration and contribution of BCtr to total BC.

Time series of petrol, diesel and LPG vehicles and fuel consumption in Lithuania, 2000-2020. 
Data provided by the State Enterprise Regitra.

Diurnal trends of BCtr, BCwb and boundary layer depth ((NOAA), Archived Meteorology) (A), contribtution of BCtr and
BCwb and their absolute values (B), absorption coefficient spectra (C) for 2014, 2017 and 2020 campaigns.
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Combination of the two source apportionment
methods revealed the best AAE values to apportion
BCtr/BCwb from the two sources by implementing
specified AAE values: 0.9 and 2.2 for transport and
biomass burning, respectively


