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ABSTRACT 

Direct solar radiation data obtained during 1955-1994 at the Toravere Actinometric Station 
(Estonia) have been used to study the long-term variations of the atmospheric aerosol. In a 
linear approximation, the optical thickness of atmospheric aerosol averaged over months from 
April to August has increased by 73% at Toravere during the last 40 years. The aerosol loading 
of the atmosphere depends on wind direction, the southern and southeastern winds being the 
main carriers of aerosol. During the last decade, the increase in the optical thickness of aerosol 
in the case ofW-, NW- and N-winds has slowed down. This is most likely caused by a reduction 
in the S02 emission in Western and Central Europe as well as in Finland. In April, the advection 
of aerosol is greatest from the NE-direction. We suppose that this effect points to the possibility of 
aerosol transfer to Estonia through the Arctic regions. 

1. Introduction 

In the 20th century, changes in the composition 
of the atmosphere have become evident. An 
increase in aerosol loading of the atmosphere has 
had an essential role to play in this process. 
Increased aerosol has influenced solar radiation 
transfer through the atmosphere and thereby the 
energy balance of the atmosphere and the ground 
surface. Several ways exist of how to obtain 
information on atmospheric aerosol. Besides direct 
samplings of aerosol from aircraft, and the measur­
ing of aerosol profiles by modern photometers 
aboard satellites, the use of the data extracted 
from routine actinometric measurements in hun­
dreds of actinometric stations throughout the 
world should be considered as a source of study 
on the long-term changes in aerosol loading over 
various geographical regions. 318 actinometric 
stations were active in Europe (the Soviet Union 
excluded) in 1989, and among these, the direct 
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solar radiation was measured in 108 stations 
(Catalogue, 1989). On the territory of the former 
Soviet Union, the recording of solar radiation 
started before 1960 in 160 actinometric stations 
(Zhitorchuk et al., 1994). In spite of several short­
comings, such as low accuracy, the use of solar 
radiation data obtained from the extensive world 
radiation network allows us to monitor, over 
decades, changes in atmospheric composition in 
different climatic conditions. The use of routine 
actinometric measurements for studying the air 
pollution and its long-term changes should be 
considered as an essential complimentary source 
of information on the composition of the 
atmosphere. 

In this work, data from direct solar radiation 
obtained at Toravere Actinometric Station of the 
Estonian Meteorological and Hydrological 
Institute (Estonia, 58.3°N, 26.5°E), have served as 
a data base for studying changes in the composi­
tion of the atmosphere. This station is situated in 
a rural area, where local atmospheric pollution 
sources are absent. 
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