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54h SISV Congress, 28-29th September 2021

The 54th Congress of the Italian Society for vegetation Science was set to be hold in June 2020 at
the Faculty of Architecture of the University of Rome. The explosion of the COVID-19 pandemic in
the spring of last year led first to move the congress to October 2020 and then definitively to 2021.
However, the persistence of the serious situation of COVID-19 infections in Europe during these first
months of 2021 and the uncertainty about the results of the current vaccination campaign does not
allow us to plan a “face to face” congress as we had planned it.

The SISV 2021 congress will therefore be carried out as a virtual conference.
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UAYV IMAGERY AS TOOL FOR HABITAT MONITORING IN A CONSTANTLY CHANGING DUNE ENVIRONMENT:
THE CASE STUDY OF THE TENUTA DI SAN ROSSORE (PI), TUSCANY

Bertacchi A.', Piemonte A.?

! Department of Agriculture, Food and Environment (DAFE) University of Pisa, Pisa (Italy), > Department of Civil and Industrial Engineering, Uni-
verity of Pisa, Pisa (Italy)

Presenting author: Andrea Bertacchi, andrea.bertacchi@unipi.it

Preliminary results related to the use of UAV technology for monitoring coastal erosive dynamics and effects
on dune habitats (sensu 92/43/EEC directive) are reported.

The investigated coastline (San Rossore Estate, part of the M.SR.M.Regional Park) in the north-west of Tuscany
is one of the coastal sectors of Tuscany most affected by coastal erosion. Since 1954 to present, with a range that
goes from a minimum of 10 m to a maximum of 382 m of coastal retreat, erosion has determined and determines
constant readjustments or, often, disappearance of the dune habitats. In spite of this, the sandy coast still reveals
the presence of the most significant dune habitats, although discontinuous, fragmented and often altered in their
floristic-vegetational physiognomy [1]. The belt relative to entire foredune system including the 1210, 2110 and,
in part, 2120 habitats, has been and it is still subject to erosive processes while the fixed dune, in part, still re-
mains.

In this context, as part of ongoing research into coastal line surveying methods, implemented by A.S.T.R.O.
laboratory of the Civil and Industrial Engineering Department of the University of Pisa, UAV high definition im-
ages (0.45 cm/px, flight alt.20 m) were taken in order to test a quick monitoring on georeferenced plots, located
on the N and S of the mouth of the Morto Nuovo River. Here, the north sector is completely eroded while the
south sector undergoes a process of erosion and redeployment of sediments. On two series of flights (2016-2019)
carried out in the area, 6 adjacent- plot transects, orthogonal to the coast line, were highlighted on the UAV imagery.
Afterwards, phytosociological surveys were carried out on the ground and compared with what is identified by
manual and semi-automatic interpretation of imagery on GIS platform.

Together with the partial collapse of the dune system due to erosion, it detects an impressive coverage of Eu-
phorbia paralias that actually extends from the edge of the annual vegetation of drift lines (H1210) to the foot of
the partially consolidated dune (H2210) that still survived erosion.

From what has been pointed out so far, some considerations can be drawn : 1- the use of high definition UAV
imagery, with appropriate software, allow a very accurate recognition of the main species / communities, not
unlike that on the ground and highly accurate coverage measurement; 2- where the erosive process is continuous
and progressive, there is the disappearance of habitats and a partial translocation of some species towards the in-
terior; where a dynamics of erosion and partial redeployment of sand insists, the rarefaction/disappearance of dia-
gnostic species of H2110 (i.e Elymus farctus) the rarefaction of diagnostic species of H2120 (i.e Ammophila
arenaria) and the massive expansion of semi-monophytic communities of other diagnostic species of innermost
dunes H2120 (i.e Euphorbia paralias) is observed. In this case, Euphorbia paralias coverage, could be used as
an “early warning” of degradation of habitat.

This case study reveals that monitoring with UAVs can be of great help to the survey in the field, being able to
quickly record the entire spatial context where to have the possibility to detect innumerable survey plots, at a later
time. The high resolution orthophotos, in these environments, can provide an excellent habitat identification tool
and detection of some target species (typical-diagnostic-characteristic).






