CCN in an urban and remote location during wintertime: the role of biomass burning
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CCN concentrations depend on aerosol size distribution,
particle composition and mixing state of the atmosphere
[1], therefore CCN are expected to vary depending on
the environment. A significant portion of submicron
aerosol is comprised of organic material, which can be
largely derived from biomass burning (BB) [2]. In an
urban environment where various sources may
contribute to CCN activity, it is interesting to investigate
the role of BB.
During wintertime 2015, two CCN counters [3]
were concurrently deployed in Greece, for the first time.
One was situated in downtown Athens, and one at the
remote background site of Finokalia, Crete.
Measurements took place from 30 January until 15
February 2015. Both instruments were running in a
constant-flow
mode,
measuring
total
CCN
concentrations,
and
iterating
between
five
supersaturations (0.2, 0.4, 0.6, 0.8 and 1%) every 10
min. At the same time, Scanning Mobility Particle Sizers
(SMPS) provided the submicron aerosol size distribution
at both sites. Atmospheric monitors provided the main
gas constituents as well as particulate matter
concentration. Finally, particulate sulfate and nitrate was
provided by a Particle-Into-Liquid Sampler (PILS) at
Athens and by an Aerosol Chemical Speciation Monitor
(ACSM, Aerodyne Inc.; [4]) at the Finokalia Station.
During that period an extreme mineral dust transport
event from Sahara took place, followed by cold weather
conditions a few days later. Therefore it was a unique
opportunity to study the different sources of CCN (dust,
traffic and BB) and CCN hygroscopicity in a heavy
urban environment and in a remote site.
At a first glance, CCN concentrations at the urban
environment are almost an order of magnitude, higher
than those at the remote site. This is, more or less,
expected due to the larger particle load in the urban
environment. Another important difference is the peak of
CCN concentrations, with diurnal variability shown in
Fig.1, which in Athens are during night-time while in
Finokalia around noon. At Athens, the extremely high
CCN concentrations during night-time can be associated
to sources such as domestic heating, as the timeseries
and diurnal variability as well, show very good
correlation with BB tracers such as BC and CO. At the
remote site this peak may be attributed to atmospheric

processing from long-range transport, rendering particles
more CCN-active. The role of biomass burning is once
more evident from the correlation in the diurnal
variability with BC.

Figure 1. CCN concentrations at Athens and diurnal
variability at urban (left) and remote (right) site where
both CCN and BC are one order of magnitude lower
With the use of size distributions the total
hygroscopicity parameter, kappa [5] as well as the
activation fractions are calculated and the relative
contribution of different sources, with emphasis on BB,
are presented and thoroughly discussed.
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