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Global changes threaten open semi- natural habitats 

that are collapsing and even completely 

disappearing. Their conservation is a priority to halt 

the biodiversity loss. 

Semi- natural habitats appeared in most cases after 

forest clearance, several thousands of years ago and 

maintained by traditional agro-pastoral practises

during the last 3000 years.

In the last decades, traditional management has 

nearly disappeared and since semi- natural habitats 

are not climax vegetation, they are being invaded by 

forest  or other vegetation.

Semi- natural habitats conservation requires 

consistent and permanent management action to 

control the natural vegetation succession.The 

European heathland habitat is a typical example of 

such an active management. 
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This study aims to demonstrate how spatial methods 

can used to identifying and monitoring vegetation 

dynamic and contribute therefore, to the design of 

reliable management methods of habitats such as 

the heathlands and other open habitats, which needs 

constant management to prevent succession to 

woodland.

The Importance Of 

Spatiotemporal Heterogeneity 

For Biodiversity
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This study focuses on a 4.4 ha of managed 

heathland, in this site the managers aim to maintain 

heathlands by cutting the new growth of the woody 

species individuals.

We conducted vegetation surveys in 2000 and again 

in 2008 using a grid of 440 quadrat (10x10 m)

This study was carried out on three sites (1 km ² each)

situated in Fontainebleau.

Three taxonomic groups have been studied :  Vascular 

plants, Bryophytes and  Carabids. 

Introduction
The Use Of Diachronic Spatial 

Approaches Predictive Modelling To 

Study The Vegetation Dynamics In 

Managed Habitats 

GIS Use To Assess The Loss Of  

Open Habitat

The natural colonisation of the open areas was 
studied by the analysis of old aerial photos on three 
sites (1 km ² each) situated in Fontainebleau.
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Local diversity was studied in calculating species 

richness (SR) index. 

Diversity index data were integrated into a GIS. A 

geostatistical study was conducted to obtain global 

species richness maps.

Habitat heterogeneity maps

The result of the 

statistical test (Kruskal-

Wallis) and the mean 

comparisons 

(Bonferroni) showed 

that the biodiversity 

indices were higher in 

spatio-temporal 

heterogeneous area.
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We used the Geomatics GIS models for the simulation 

of the vegetation dynamics: the Markov chains with 

memory is used for the temporal aspect and cellular 

automata for the spatial dependence by assigning 

priority to contiguity .

The general trend of predicted 

changes to the studied heathland

is primarily the expansion of 

Grasses    at the expense of 

Heather        despite the 

application of measures to 

maintain this habitat.
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Conclusion
Conservation management has to take the spatial conditions into account, but also the temporal development of different environmental characteristics that affect the 

habitat. In our study sites, we observed the constantly spontaneous reforestation of open habitat. 

The remaining heathland patches are embedded in the centre of a dynamic forest, the simple management methods that have been used until today have become 

inefficient under these conditions. A revision of the management methods is now required deal with the new spatial conditions. New techniques are also necessary to 

maintain mosaics of woodland and heathland habitats. This spatial approach has given us the opportunity to identify the correlation between the dynamics of heathland and 

the spatial variability of soil and of local physiographic factors . Our previous studies demonstrate how spatial methods can used to identifying and monitoring vegetation 

change and contribute therefore, to the design of reliable management methods of habitats such as the heathlands and other open habitats.
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In our study 

sites, the forest 

had colonised

60% of  open 

heathland since 

the 1940’s
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