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The extent and the thickness of the permafrost layer in Northern Germany during the last
glacial stages is a matter of speculation in the literature. Our ever increasing knowledge of
the mean annual temperature variation in the northern hemisphere since Eemian times by
the investigation of ice cores, deep sea sediments and the analysis of lake sediments
(pollen, isotope studies) offers now a sufficient basis to calculate the evolution of
permafrost growth and decay numerically. The main factors influencing this process are:

- variation of the mean annual temperature
- material parameters of the near surface sediments
- regional terrestrial heat flow
- presence of saline groundwater.

The influence of these parameters on permafrost development and decay, in particular, the
potential role of lakes and rivers to prevent permafrost development under their beds will
be discussed.

The presence of salt domes, typical for Northern Germany, modifies substantially the
regional heat flow distribution. Salt domes, serving as preferred pathways for terrestrial
heat flow, show frequently a twofold increase in q over their top. This effect and the
presence of saline groundwaters, which usually cover the salt structure, reduces the speed
of development and the attainable thickness of the permafrost layer.

A set of graphs will be presented illustrating the time dependence of permafrost growth
and decay for ,,typical North German" soil conditions assuming different realistic climatic
scenarios. The development and decay of permafrost calculated for a vertical 2-D-cut
through a model landscape including a river and a lake will be presented. It will be shown
that permafrost in northern Germany should have reached during the last glacial -
depending on the soil type - a thickness of no more than 75 to 90 m. The numerical
simulation suggests the development of mostly discontinuous permafrost implying that the
regional groundwater flow was not disconnected from the surface waters.
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