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Predicting the distribution of a rare species of moss: The case of 
Buxbaumia viridis (Bryopsida, Buxbaumiaceae)
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Abstract 
Buxbaumia viridis is a rare policy species restricted to decaying woods in forests. Although Member States of EU are 
required to monitor its conservation status, specific models able to predict species distribution are still lacking. However, 
the availability of such models would strongly improve the efficiency in collection additional data and consequently lead 
to a better knowledge of its ecology. Aims of this work were (i) to provide a model for species distribution assessing the 
importance of different environmental variables thought to be important in setting the occurrence of Buxbaumia viridis and 
(ii) to test the effect of imperfect detection in defining the environmental space where the species occur. With this work, 
records of B. viridis increased twofold in the Alpine region of Italy, passing from 13 records to 26. We showed that on the 
Alps, occurrence of Buxbaumia viridis was best predicted by northness, rainfall, canopy closure and necromass. Necromass 
was the single most important variable. A volume of 48–61  m3/ha of necromass was identified as the threshold value 
determining the high probability of species occurrence. The imperfect detection probability of the species (p = 0.25), biased 
towards zero the importance of the environmental variables.
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Introduction

Habitat loss, modification and fragmentation have 
been, and still are, the greatest threats to biodiver-
sity (Van Dyke 2008). Surveilling the conservation 
status of habitats and monitoring populations of rare 
and endangered species is a priority for most envi-
ronmental agencies. Member State of the European 
Union, for example, are obliged to monitor the con-
servation status for all the habitats and species listed 
in the Annex of the Habitat Directive (Habitat Direc-
tive 92/43/EEC). In 2009, a comprehensive check 
of the rare and threatened species and habitat types 
protected under the European Union’s nature leg-
islation, revealed that 65% of the protected habitats 
and 52% of protected species are in an unfavourable 
conservation status (European Commission 2010).

A category of habitats which have been dras-
tically reduced in Europe are the native forests 
(Peterken 1996; Paillet et al. 2009). Natural for-
ests, even though reduced to less than 1% of the  

European forests, still represent the reference state for  
biodiversity and for sustainable forest management. 
Unmanaged forests have typical characteristics such 
as large amounts of deadwood and decaying trees, 
old and large trees but also have large-scale dis-
turbances which allow late-successional phase to 
develop (Peterken 1996). The amount of deadwoods 
is especially important for many specialized organ-
isms including invertebrates, fungi, bryophytes and 
lichens (e.g. Dittrich et al. 2014). Since the amount 
of deadwood is obviously less abundant in man-
aged forests, lignicolous species are among the most 
threatened compartment of forest communities.

Buxbaumia viridis is a tiny moss specialized in its 
habitat requirements being restricted to decaying 
wood in forests (Dierssen 2001). Given the nega-
tive trends in habitat availability, and the supposed 
rarity of the species, it is listed among the policy 
species of the Habitat Directive. The species has a 
widespread distribution in the northern hemisphere  
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