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Original permafrost definition by S.W.Muller 1945:

Permanently frozen ground or permafrost is defined
as a thickness of soil or other superficial deposit, or 
even of bedrock, at a variable depth beneath the
surface of the earth in which a temperature below
freezing has existed continually for a long time 
(from two years to tens of thousands of years). 

Permanently frozen ground is defined exclusively on
the basis of temperature, irrespective of texture, degree
of induration, water content, or lithologic character.



Permafrost ?
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Permafrost on other planets ?







Permafrost in Europe since last glaciation

During the last glacial period, permafrost covered about
50% of the land surface on planet Earth





Permafrost depends on climate (MAAT),

but also on local parameters such as:

•vegetation
•snow cover thickness
•snow cover duration

•wind
•aspect
•albedo

•lithology



Thickness of permafrost ?







Permafrost transect north-south in Canada

0oC-2oC-6oC





Ice complex, Lena Delta (Foto A. Sher)









Gruvefjellet meteorological station, central Spitsbergen, Svalbard, 18th May 2002

MAAT

Controls on permafrost temperatures
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Permafrost and climate
• Geothermic response to changes in temperature (TTOP)
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Permafrost significance











Hydrosphere hydrology
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