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Popular science summary 
Northern lakes are ice covered for large parts of the year. After ice formation, the 
lake becomes almost isolated from the atmosphere and hence, there is no direct loss 
of heat to the atmosphere, no exchange of oxygen between air and the water body 
and no wind generated currents. Due to wind action on the ice cover, some 
oscillating currents are generated; small in magnitude but they contribute to the 
horizontal mixing of the water body. The lake sediments are heated during summer. 
This heat is released to the water, when the lake is ice covered. Because of density 
anomalies the bottom water is warmer than the 0 degree water at the underside of 
the ice. The heat flux from sediments to water is the main contributor to the warming 
of lake water throughout the winter. When the water becomes warmer it becomes 
denser and moves along sloping bottoms towards deeper parts of the lake causing 
slow large scale convection. 

In winter, solar radiation is low and there is snow on the ice cover: No solar radiation 
reaches the water beneath the ice. The photosynthesis process diminishes. While in 
spring, when the ice cover is snow free abundance of sun rays can penetrate the ice 
cover. Energy from the sun at this late winter period, in April, heats the top layer of 
the water column and thus the water becomes denser and that leads to intense mixing 
convection, which happens on a short scale and results in a mixed homogenous 
layer, whicj moves a few meters downwards. 

While direct wind induced currents dominate in ice free lakes, in ice covered lakes 
wind action on the ice cover generates oscillatory movements of seiche type. 
Together with the two types of convective mixing mentioned above, these are the 
mixing processes in ice covered lakes. Currents generated by river inflow are 
seldom of importance.   

The ice cover almost prevents oxygen supply from the atmosphere, and limits the 
photosynthesis leading to continuous drop of oxygen level mainly due to 
consumption of DO at the bottom sediment by organic materials. At the bottom, DO 
can be completely absent from the water, and by late winter zero oxygen  layer can 
develop above the sediments. By early spring, when sunrays penetrate the almost 
ice-free cover, difference in water temperature along the water column, leads to 
difference in water density and the creation of a mixing.  

The present study focused on Lake Vendyurskoe in Russian Karelia. The main focus 
was on the thermal regime of the ice covered lake and on the development of the 
oxygen content with depth. An analytical model for the development of DO with 
depth and time was suggested. Heat fluxes at the interface sediment-water and ice-
water was determined as function of time after ice formation. Special focus was on 
the convective mixing in spring when solar radiation penetrated the ice. During this 
period the dissolved oxygen in water is redistributed and the uptake of oxygen in 
the water body by sediments increases.  




