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Atmospheric aerosols affect the Earth’s climate
directly through absorbing and scattering the solar
radiation. The light scattering coefficient is depended
on the aerosol particle chemical composition and is
different in various environments. In this work, we
determined and compared light scattering coefficients
for urban and coastal environments. The most
common component of coastal aerosol is sea-salt,
which has a significant influence on the light
scattering properties Chamaillard et al (2006). One of
such property is a wavelength dependence of the
optical thickness described by the Angstrém
wavelength exponent o. According to Smirnov et al
(2002) average o values estimated for marine
environments were in range from 0.3 to 0.7.

Table 1. Monthly observations of aerosol light
scattering coefficients.

AVG, MAX, MIN, 25%e, 50%0 75%e,
Mm'  Mm' Mm' Mm' Mm'  Mm®

Vilnius city

450

s 30.5 369.1 8.9 16.8 239 37.8

f{fo 202 2762 56 109 157 249
Z[?O 128 1946 35 6.7 97 158
Environment Pollution Research station in Preila
:{fo 1096 2794 132 616 962  158.1
f{fo 845 2235 93 491 719 1194

700

p 61.7 167.5 7.7 36.2 52.5 85.0

An integrating nephelometer TSI 3563 was
used to measure the light scattering coefficient during
the whole measurement campaign. Measurements
were performed in Preila (55°22'39.24", 21°1'54.34";
coastal area; 2012 December) and Vilnius
(54°38'36.31", 25°10'58.81"; urban-background area;
2012 July).

The statistical analysis (Table 1) revealed that
almost all total scattering coefficient values were
higher in Preila than in Vilnius. Though
exceptionally high (MAX) values in Vilnius were
reported during the Saharan dust event Mordas et al
(2013). However, such event is not common for this
area and doesn’t correctly represent the monthly
variations. Thus, the comparison of 99" percentile

shows that the aerosol scattering coefficient in Preila
is 2.4 times higher than in Vilnius.

Klaipéda meteorological station data and
HYSPLIT4 air mass backward trajectories, were
compared with o values in Preila and in Vilnius.
Preila wind directions can be combined in two
categories: from the sea (SW, W, NW, N) and from
the land (NE, E, SE, S). Lowest o values were
reported from the sea directions, except from the
North. In this case, average Angstrém values were in
range: o, = 0.46 — 0.79; a, = 0.24 — 0.25; a3 = 0.42 -
0.58. On the contrary, the wind direction from the
land resulted in higher Angstrém values, which can
be classified as continental aerosol. Average a values
for land directions were in range: o;=o,=03=1.32 —
1.48.
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Fig. 1. The dependence of Angstrém wavelength
exponent a on the wind direction in Preila.
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