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ABSTRACT 

Changes in surface albedo, the duration of snow cover, and air temperature have been studied 
on the basis of observations made at the Tartu-Toravere Actinometric Station between 1953 
and 1994. Surface albedo has decreased substantially during the latest 42 years, especially in 
March (-21 %) and April (-13%) due to the reduced duration of snow cover by 15-16 days 
in March and April. This reduction coincided with an increase in temperature over the same 
period, mainly observed in winter (up to 4.0°C in March). The seasonal decrease in albedo has 
intensified absorption of radiation in the surface and thereby contributed to a rise in air 
temperature. 

1. Introduction 

The state of the earth's surface and its albedo 
are important climatic factors. The relevant studies 
have been summarized by Kondrat'ev ( 1965), 
Budyko (1971) and Robock (1980). In the snow­
covered areas changes in temperature and albedo 
exert a positive feedback. A rise in temperature 
leads to reductions in snow cover, while the 
resulting decrease in albedo, in turn, causes a 
further rise in temperature and thus accelerates 
snowmelt. Changes in the surface albedo are ener­
getically most effective in early spring when the 
flux of incoming radiation is increasing. On the 
other hand, there is a considerable year-to-year 
variation in snow cover (Tooming 1981, 1984, 
1990; Tooming and Kadaja, 1995). The presence 
or absence of snow in early spring determines 
whether the relatively high flux of incoming radi­
ation is absorbed in the surface or reflected back 
into the atmosphere and space. Variations in the 
heat regime in spring due to the year-to-year 
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variations of shortwave radiation absorbed in the 
surface have been detected at the Tartu-Toravere 
Actinometric Station (Tooming, 1981, 1990; 
Keevallik and Tooming, 1996). The aim of this 
paper is to study the trends in surface albedo, 
snow cover duration and air temperature in Tartu­
Toravere Actinometric Station over the period 
1953-1994. 

2. Methods of measurement and the 
description of the observation sites 

The Tartu-Toravere Actinometric Station has 
one of the longest records of observations in 
Northern Europe and is generally recognized as 
one of the most accurate and efficient actinometric 
stations on the territory of the former Soviet 
Union. 

The Tartu-Toravere Actinometric Station was 
founded in 1950 and for the first period of years 
( 1950-1964) was at a site near Tartu at a distance 
of 1 km to SW from the town border (cp=58°2l', 
A.=26°41', at the height of 76 m above the sea 
level). In 1965, with the establishment of a new 
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