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Abstract

The present-day geothermal situation of the eastern border of the Leinetal Graben near Sudheim is modelled using a two-dimensio-
nal, 1 km deep, finite-element model based on a cross-section from the literature. The resulting thermal field shows discrete, but
important differences in the geothermal gradient in- and outside the graben and gives an indication of the influence of the Zechstein
salt layer. Geothermal gradients, both in- and outside the graben, are greater than 25 °C/km down to 400 m depth, but below this
depth they decrease to ca. 13.5 °C/km.

Zusammenfassung

Die heutige geothermische Situation an der Ostgrenze des Leinetalgrabens in der Nähe von Sudheim wird mit Hilfe eines zwei-
dimensionalen, 1 km tiefen Finitelement-Modell, das auf einem publizierten Profil basiert, modelliert. Das resultierende thermische
Feld zeigt diskrete, aber wichtige Unterschiede der geothermischen Gradienten inner- und außerhalb des Grabens und weist den
Einfluss der Zechsteinsalzschicht nach. Geothermische Gradienten, sowohl inner- als auch außerhalb des Grabens, sind bis zu einer
Tiefe von 400 m größer als 25 °C/km, fallen unterhalb dieser Tiefe jedoch auf ca. 13.5 °C/km ab.

1. Introduction

Geothermal energy is one of the most important sources
of renewable energy today and is the most used world-
wide after hydroenergy. It can be used for electricity
production or direct heat use. In Iceland, it is used to
heat 85 % of the households without pollution (BGR,
2003). In Germany, geothermal energy is also available,
but without active volcanism, one must drill deeper to
reach sufficiently high temperatures. With climate change,
the amount of resources will decrease and renewable
energies become more and more interesting in terms of
ecological and economical gains (LOHSE & CHARISSÉ,
2008). Geothermal technology works without any
combustion, and consequently without greenhouse gas

production. In 2050, the use of geothermal energy could
contribute to avoiding the production of several millions
tonnes of  CO2 emission per year (RYBACH, 2008). The
calculation of the amount of subsurface heat available for
the geothermal energy however requires detailed prior
knowledge of the geological situation.

In the Göttingen area of Lower Saxony, very little
information about the geology at depth is known, mainly
because there are very few deep boreholes or published
geophysical surveys. As a consequence, the geothermal
potential is poorly known. The aim of this paper is to
demonstrate how to determine the steady-state tempe-
rature field of a 1 km deep cross-section, based on two
boreholes, through the eastern shoulder of the Leinetal
Graben, using the finite-element method. In particular we


