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On of the most important issues of global change is the impact of land use and land cover on landscape functions like bio- and geodiversity. Concerning soil conservation, land degradation can be defined as a reduction of the soil`s capacity to carry different ecological functions like sustaining plant and animal diversity, protecting environmental quality, and promoting human health.  

In this context of natural resource management and environmental protection, an accurate data base of the three-dimensional distribution of soil properties and their link to ecological processes  and functions is one of the most challenging and important tasks. In most mid-latitude hilly regions of the northern hemisphere, layered loess-enriched Plesitocene periglacial slope deposits (PPSD) form the parent material of the soils. Therefore, a spatial recording of their distribution and properties is necessary. In this talk, a method for the area-wide derivation of the distribution systematics and the substratum-specific properties of periglacial layers in German low mountain ranges will be presented. 

The method is based on the fundamental hypothesis that the periglacial layers of low mountain ranges show a regular spatial distribution and that the distribution systematics and the substratum-specific properties of the layers are mainly determined by relief and bedrock. 

To derive algorithms that describe this correlation statistically, thicknesses of periglacial layers, which had been ascertained at 916 soil profiles in the Eastern Harz, the Solling, and the Lahn-Dill-Bergland, and their substratum-specific properties were related to geomorphological relief parameters and petro​graphical parameters of the bedrock. 

The results of the statistical analysis confirm that there are different parameter combinations both for the distribution systematics and for the substratum-specific properties of the periglacial layers, which take into account the formation conditions of the layers and thereby the different influences of relief and geology. Accordingly, separate parameter combinations were allocated to each layer in order to achieve an area-wide prediction. 

The derived relations and combination rules allow a very exact prediction of the distribution systematics, thickness, texture, and stone content of the periglacial layers for low mountain ranges within the Pleistocene periglacial area. The calculations concerning the parametrisation quality and validation of this relief-geology model lead to a mean variation of +/-10 cm for the layer thickness with a mean total thickness of 121 cm in the Eastern Harz and 117 cm in the Solling respectively. The details concerning texture and stone content differ from the measured values by about 7 to 26 % and 19 to 28 % respectively depending on the individual periglacial layer.

