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ABSTRACT 

A correlation is found between the June warmth index and the March surface albedo at Tartu­
Toravere Actinometric Station for the period 1953-1992. To investigate the relationships 
between surface albedo and spring heat accumulation over larger areas, ISCCP C2-level data 
for the period 1984-1990 are used. Based on the concept of surface thermal forcing, a possibility 
to estimate spring heat accumulation is shown. At 45-60°N in Europe, the tendencies in heat 
accumulation during spring of an extremal year may be predicted by surface albedo in February 
or March. 

1. Introduction 

Surface albedo is most variable in late winter 
and early spring during the period of snow melting 
(Robock, 1980; Tooming, 1981; Groisman et al., 
1994 ). The presence or absence of snow determines 
whether the incoming radiation is absorbed in the 
surface or reflected into the atmosphere and space. 
In conditions of relatively strong insolation, the 
shortwave radiation budget in late winter and 
early spring is highly sensitive to changes in surface 
albedo (Tooming 1981, 1984). 

Due to interannual variations in surface albedo 
and shortwave radiation budget, there exist great 
year to year differences in spring heat accumula­
tion. On the other hand, soil water storage and 
evapotranspiration in spring depend on the state 
of the snow cover. If the snow melting period ends 
already in late winter, the rise of temperature is 
usually considerable because of low surface albedo 
and high shortwave radiation budget. When the 
water storage in soil is exhausted the absorbed 
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radiation transforms mostly into turbulent heat. 
As a result, temperature continues to rise and 
intense heat accumulation takes place. As sup­
posed by Tooming ( 1984 ), severe droughts and 
anomalous high temperatures in spring and 
summer are more frequent if the surface albedo in 
late winter and early spring is small. This hypo­
thesis was supported by an analysis of data from 
ground-based stations during the drought in the 
European part of the former Soviet Union in 1972 
(Tooming, 1984 ). 

In the years when snow melts late, albedo 
remains high for a long time, the absorbed radi­
ation is mainly spent on evaporation and spring 
and early summer temperature is usually low. 

To describe interaction between surface proper­
ties and energy budget, the notion of surface 
thermal forcing may be introduced. Surface ther­
mal forcing is a set of processes that through the 
state of the surface influence absorption of incident 
shortwave radiation and heat accumulation at the 
surface. A noticeable surface forcing is run mainly 
by two factors. First, early spring incoming radi­
ation is sufficient to influence considerably surface 












