
Snow cover and snow depth are important climatic parameters in the boreal zone.  
Besides their relevance as climate change indicators, they play important roles in  
regional forest ecology, agriculture and water management.
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Up to 19 additional snow measurements 
were made in a 14-year period around 
the 15th of March on two successive 
days. The measurements stood in the 
tradition of a one hundred year obser-
vation series, where hundreds of snow 
depth (SD) and snow water equivalent 
(SWE) measurements were conduct-
ed by volunteers to amend the official 
snow cover observations provided by 
FMI and its predecessors (Solantie, 
2000). The snowpack measurements 
were made with a yardstick, SWE was 
measured using a scale.

The measuring sites were catego-
rized by three different properties. 
First, the sites were divided topograph-
ically in lower sites (8 sites, heights be-
tween 110–180 a.m.s.l.) and upper sites 
(11 sites, heights between 210–260 
a.m.s.l.). Second, sites were divided 
in open spaces (field or meadow, less 
than 30 trees/ha, 9 sites), half-open 
spaces (swamp, bog, and open court-
yards, 30–150 trees/ha, 6 sites) and 
sheltered space (pine forest, more than 
150 trees/ha, 5 sites). The third proper-
ty reflects the roughness of the sites in 
even (9 sites) and uneven (11 sites). This 
classification leads to higher scattering 
of the measurements results for uneven 
sites. All sites were documented with 
maps and areal pictures. The area of 
the measuring sites is shown in Fig. 1.  

Concerning the snow depth and the 
SWE on the 15th of March, five winters out 
of the 14-year period can be regarded as 
snow-rich winters, eight as average win-
ters, and two as winters with little snow.

Among other climatic factors like mean 
air temperature and precipitation, the snow 
depth and snow water equivalent depend 
on the prevailing wind conditions during 
the cold season (Solantie and Drebs, 2001).

The additional measurements were 
analyzed graphically and statistically. Re-
sults showed that with no exception, SD 
and SWE at upper measuring sites were 
greater than at lower measuring sites. Fur-
thermore, snow quantities at lower sites 
remained more or less constant, while they 
increased at higher elevations (Fig. 2).

The snowiest areas in the examined 
region were the Maanselkä-Naulavaara 
area, the area at the Kuhmo-Nurmes re-
gional administrative border, the Liek-
sa-Kivivaara area at the state border 
to Russia, and the Karjalanselkä at the 
Kaavi-Juuka region. Here, snow cover 
with more than 80 cm depth was ob-
served. The less snowy areas covered 
almost the whole Lake Pielinen district 
between Valtimo and Lieksa, especially 
the easterly shorelines of Lake Pielinen, 
snow depth values peaked at 50 cm. 
The analysis of SWE revealed an in-
crease of 30–40mm during the obser-
vation period.

14 years of extended snow depth and  
snow water equivalent measurements  
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FIG 1: Area of extended snow measure-
ments in Eastern Finland, red square. 
Source: Uwe Dedering, CC BY-SA 4.0

FIG 2: Snow cover depth on the 15th of 
March in Eastern Finland from 2004–
2018 (blue: 11 upper sites; red: over-
all mean; orange: linear trend of the 
overall mean; yellow: 8 lower sites). 
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