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ABsTRACT - The conservation of biodi asks for th i of the and
the landscape and consequently involves a deep knowledge of the characterizing factors and the
dynamic processes being at the basis of their origin and determining their spatial diffusion and the
temporal transformation. Vegetation is a basic element of the landscape and owns a meaningful
value of bio indication belng sensitive to the variation of the ecological factors. The phyotosocio-
logical and i i analysxs by the GIS methods allow to suggest

i ions for bi ion of species and envis and to plan
the connections among sites having a d.\fferem Ievel of naturalness in order to improve the quali-
ty diffused in the territory. As a demonstrative example are presented some aspects regarding
analysis, and the itoring of the sites of C ity importance and special pro-
tection areas individuated through the Habitat Directive 92/43/CEE.
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INTRODUCTION

It is not easy to define what biodiversity is, for this reason Van der Maarel (1977)
considers biodiversity as the “babel of the biosphere management”. Biodiversity is
surely the diversity, or better, the biologie variety which develops through different
levels: genetics (flora and fauna), biocoenosis, ecosystem and landscape. Therefore
the conservation of biodiversity requires a deep knowledge of all the levels and of
the factors that characterise them. It is also important to understand the dynamic
processes that are at the basis of this variety of ecosystems and landscapes and that
determine their diffusion in space and transformation with time.

The vegetation is a fund comp of the landscape, in that it forms a
part of the ecosystems, of which it is an important structural and functional aspect.
It is therefore important to be able to use the vegetation as a bioindicator in such a
way that through its surveying it is possible to obtain useful indications of the qual-
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ity of the ecosystems and of the value of the main ecological factors that charac-
terise them.

Through the study of the serial successions and of the units of the plant land-
scape, the phytosociological and geophytosociological analyses allow the definition
of predictive and dynamic models with great applicative interest (Rivas-Martinez,
1987; Géhu, 1988; Géhu & Rivas-Martinez, 1981; Biondi, 1996; Biondi, 2003). In
particular, if they are correctly supported by computer-based and cartographic
methodologies, including GIS methodologies, they allow the proposal of manage-
ment solutions for the conservation of species and environment biodiversity, and the
planning of the connections between sites with different natural features for the
improvement of the quality throughout the territory (Blasi er al. 2000, Biondi &
Nanni, 2005).

The Habitat Directive (92/43/CEE of 21 May, 1992) marked a decisive turning-
point in the management perspectives of biodiversity in the European Union terri-
tories, in that it did not only reveal the plant and animal species in need of conser-
vation (Annex IT), but it also indirectly correlated them with the ecosystems in
which they live and for which protection was proposed.

Here, we present the results of an investigation that has the aim of defining the
most relevant methodology that should be followed in the realisation of a conserva-
tion programme for specific and coenotic plant biodiversity and for the plant land-
scape, which can be used for the analysis of the biodiversity, the organisation of the
management plans and for the monitoring of the Sites of Community Importance
(SCI) and of the Special Areas of Conservation (SAC) (Biondi et al., in press). The
research was carried out for the Marche Region (central Italy) through the collabo-
ration of the Polithecnical University of Marche, the University of Camerino, the
University of Urbino and the Marche Region for the study of the SCI and SAC of
the regional territory.

MATERIALS AND METHODS

With the aim of the study of SCI and SAC biodiversity, a specific methodology
has been defined that can be used for the identification of the analyses to be con-
ducted and for the steps through which the analyses will be carried out and the final
results (the output) will be produced, (FIGURE 1). The method is organised accord-
ing to a logical order: the columns represent the main groups under investigation
that are integrated horizontally: the flora, the vegetation, the fauna and the methods
for the data processing through a GIS. The products are indicated by the squares
external to the columns,

RESULTS AND DISCUSSION

Analysis of the flora biodiversity

The analysis of the floristic biodiversity allows the floristic patrimony of a ter-
ritory to be known and the individuation of the species that are rare, endangered or
of great phytogeographic interest for that territory. In particular, the Habitat
Directive indicates that the orchid species are important for conservation.
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series and synphy iological maps

The next stages of the analysis involve the recognition of the spatial or dynam-
ic relationships that link the various phytocoenoses, and the individuation of the
vegetation series. This allows the production of the synphytosociological map. GIS
processing is fundamental for the individuation of the surfaces relevant to the vari-
ous vegetation series, in that it allows the quantification of the threshold values of
the slope, exposure and altitude data that delimit homogeneous tesserae charac-
terised by a specific series of vegetation dynamics. Indeed, through the realisation
of a three-dimensional digital model of the terrain and through the use of dedicated
software (Vertical Mapper® 2.6), it is possible to produce maps of the exposure and
slope. Superimposing the vegetation map on those of the slope, exposure and geol-
ogy, it has been possible to establish the range of the spread of the associations and
the vegetation series. The described methodology was applied to the protected area
of the Conero Regional Natural Park in order to verify the distribution of the vege-
tation communities in relation to the geomorphological variations and to the litho-
logical nature of the substrata. Thus, it has been possible to individuate the land-
scape systems and to attribute the potential vegetation series to the territories cov-
ered by replanted woods (FIGURES 6).

Plant landscape units and geosynphytpsociological maps

For the realisation of the geosynphytosociological map, also named the plant
landscape unit map, the plant landscape units are defined through an integrated read-
ing of the plant coverage and of the characteristics of morphological, lithological and
bioclimate homogeneity. In FIGURE 7, an example of a plant landscape map made for
a SCI is shown, where it has been possible to recognise two landscape units by the
emerging of pelitic-arenaceous rocks (light green) and calcareous-marl (dark green).

Habitat/fauna integrations

The information regarding the fauna, and in particular the birds included in the
Bird Directive, can be integrated with the vegetation data. In the example shown in
FIGURE 8, the integration involved the relation between the vegetation typologies
and the feeding and nesting habitats of the birds included in the “Bird Directive”.

CONCLUSIONS

The methodology used provides deep knowledge of the plant biodiversity of a
territory under conservation measures. Indeed, the methodology used has a funda-
mental importance in the choice of planning and management of the habitats, in that
the knowledge of the vegetation dynamics results in the definition of the evolu-
tion/regression history of the landscapes and in the foreseeing of future scenarios.
The bioindication value of the vegetation allows the interpretation of the pre‘enl
anthropic pressures for the orientation of the towards an ecocomp
ble development; moreover, the vegetation is the element that allows the mdlvulu-
ation of the ecological niches of the fauna populations; therefore, through the defi-
nition of the potential correlations between the plant and animal communities, the
entire biological component of the landscape is defined.
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The series of integrated investigations allows the creation of models of the plant
landscape that can be used for the interpretation of the ecological factors that under-
lie the mosaic that makes up the plant landscape.

The interpretation of the present vegetational potential in terms of the exact
reconstruction of the vegetational dynamics allows for the correct management and
continued monitoring of the biodiversity.

In applying the Habitat Directive, the integrative logical processing of the eco-
logical data proposed defines the urbanistic and economic territorial analyses that
follow, and that are indispensable for the definition of the management plans of SCI
and SAC as well as of the biological connections between these zones.

RiassunTO
La conservazione della biodiversila richiede la gestione consapevole degli ecosistemi ¢ del pae-

saggio ed implica pertanto la conoscenza approfondita dei fatiori che i carattetizzano ¢ dei processi
dinamici che sono alla base della loro origine ¢ ne determinanc Ta diffusione nelio spazio ¢ la teasfor-

mazione nel tempo. La ione & una del pacsaggio cd assume una
significativa valenza di bioindicazione in quanto sensibile alle variazioni dei fattori ecologic., Le ana-
lisi iologiche e geosinfitosociologiche integrate can le ic GIS di propor-

re soluzioni gestionali per la conservazione della biodiversita di specie ¢ di ambienti e di progettare le
conaessioni tra siti a diverso grado di naturalitd per migliorare la qualita diffusa nel territorio. A tito-
lo dimostrativo vengono presentati aspetti riguardanti "analisi, la gestione ¢ il monitoraggio dei siti
d’importanza comunitaria e delle zone di protezione speciale individuate in base alla Direttiva habitat
92/43/CEE.
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