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Abstract 
In context of the project HABIT-CHANGE Central- and East-European partners conduct 

interdisciplinary research on potential impacts of climate change in protected areas. While 

the overall project considers the diversity of habitats, nature reserves and conservation 

categories in a transnational perspective, the research for Biosphere Reserve Vessertal-

Thuringian Forest primarily focusses on forest habitat types according to the Habitats 

Directive. 

Habitat-specific characteristics were obtained by the construction of soil- and climate-

classified ecograms in combination with the mapping of the Thuringian potential natural 

vegetation. The evaluation is carried out on the basis of actual spatial habitat distribution in 

the area and the reported conservation status (rating). Criteria for habitat structure and 

species composition were derived from the official habitat type descriptions and the 

recommended evaluation matrix as provided by the German federal Working Group for 

Conservation (LANA) and the conference of Forest Directors Conference (FCK). 

Subsequently, different habitat types were assessed utilizing regional climate data from the 

A1B-ECHAM5-WETTREG model chain. The comparative analysis of current and projected 

climate (2041-2070 vs. 1971-2000) reveals potential area loss for montane acidophilous 

spruce forests due to a prolonged growing season and a declining water balance. 

Additionally, the results indicate casually improving conditions for Luzulo-Fagetum (9110) 

and the Asperulo-Fagetum (9130) beech forest habitat types on particular soils. Dependent 

on the climate change characteristics and the habitat types, three different classes of 

climate-induced effects and a number of corresponding impacts could be identified: 
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I.) Large-area disturbances with extensive loss of forest area (extreme events) resulting in 

homogeneous habitat structures, failure and lack of particular structural elements, drastic 

changes of habitat-specific species inventory and composition as well as significant 

impairments of forest soils, water balance and vegetation. 

II). Small-scale and scattered damages in forest stands (species- or structure-specific biotic 

or abiotic implications) involving a heterogeneous habitat structure and stronger presence of 

particular structural elements, commonly easy to compensate selective loss of habitat-

specific species inventory and various small-scale impairments, that can be rapidly restored. 

III.) Gradual shifts of forest site conditions (gradual climate change) leading to at most 

marginally improved habitat structures, stand- or habitat-specific changes in terms of species 

inventory, especially regarding the habitat types 91D0 & 91E0: in case of a malfunctioning 

water regime, 9410: on moderately moist mesotrophic, highly skeletal silicate soils, in case 

climate change favours European Beech and Silver Fir (transition towards 9110), 9110: on 

eutrophic sites, in case milder climatic conditions support the occurrence of European Ash, 

Sycamore Maple and Elm (towards 9130) as well as halting and rapidly compensated 

impairments on a small-scale. 

Remarkably, large-scale disturbances as currently approved by process-oriented 

conservation management, encompass a devaluation risk for habitat type quality. In 

particular the criteria “biotope and over mature trees” and “thick deadwood” can be affected 

by those climate-induced effects (e.g. loss or uniformly dimensioned deadwood types). In the 

Biosphere Reserve there is a high vulnerability for the montane acidophilous spruce forests 

habitat type (9410), arising from a potentially intensified dispersion of beech. Additionally, 

this habitat type is exposed to storm events, especially in mountain ridges and adjacent to 

treeless bog areas. In the long term, climate change and corresponding impacts can involve 

changes in habitat structure, species composition and thus, conservation status and spatial 

distribution of reported forest habitats. These findings should be considered for the 

development of climate change-integrated conservation strategies. 


