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red on Hansbreen in the second decade of December, when the snow thickness 
increased by 55 cm within 5 days. This period had been preceded by a brief 
thaw and rainfalls, which facilitated creation of a melt-freeze crust on the snow 
surface. Subsequent thaws along with rainfalls occurred not earlier than in mid-
-January (Fig. 5). The decrease in the snow cover thickness in early January 
was associated with a strong wind redeposition. Interestingly, despite the fact 
that AWS H4 registered positive Tmax and the Hornsund meteorological station 
registered high rainfall (>20 mm), the loss of the snow cover of merely 5 cm 
was observed on the surface of the glacier. Such heavy rainfalls probably resulted 
in the formation of another melt-freeze crust.

The period of thaws was followed by heavy snowfalls, and thus the snow 
cover increased by 44 cm, up to 118 cm above the surface of the glacier ice. 
February and March were cold and lacking in thaw months, during which only 
snow accumulation took place. The decrease in snow thickness was caused 
merely by wind redeposition and subsiding of the snow cover. The last thaw 
during the accumulation period was observed at AWS H4 in the second deca-
de of April. Tmax rose slightly above zero, and the rainfall recorded that day 
(11.04.2010) in the coastal zone probably engendered creation of ice formations 
at the depth of 21 cm.

Dynamics of the snow cover melting. — The maximum thickness of the 
snow cover in 2010 was recorded at all presented sites at the beginning of May: 
167 cm at H4, 266 cm at H6 and 463 cm at H9 (Fig. 6).

Fig. 4. Selected meteorological elements on Hansbreen H4 (left) and H9 (right) sites in the 
season of 2009/2010: air temperature (Ta), relative humidity (RH), wind speed (WS) and albedo.
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and respectively during 2 days in accumulation zone, the rate of melting aver-
aged to 9 mm, with the maximum of up to 51 mm per day (Fig. 8). After the 
beginning of the melting period, there were still recorded episodes with snow 
cover growth. This took place mainly in the accumulation zone and was asso-
ciated with the snow redeposition by the wind through the broad lowering of 
Kvitungisen – located on the ice divide between Hansbreen and Paierlbreen, 
and after small, solid precipitation episodes.

Snow properties and the metamorphism of the snow cover during the 
melting period. — In the period preceding melting (18–21.04.2010), a typical 
dependence between the increase of the density and grain size with depth was 
observed. The layers were predominantly composed of faceted crystals, which 
are characterised by high hardness (4–5), whereas the liquid water content in 
snow on all sites was equal to 0% within the entire snow profile (Figs. 9–11). 

Fig. 6. Changes in the snow cover thickness at selected ablation stakes on Hansbreen 
in the season of 2009/2010, based on field measurements.
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Fig. 11. The internal structure of the snow cover at H9 site.
























