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Preliminary results of Cymodocea nodosa (Tracheophyta, Alismatales)
monitoring in the Mar Piccolo of Taranto (southern Italy, Mediterranean
Sea) through in situ data and satellite images

G. Denti, A. Petrocelli, E. Cecere, F. Rubino, G. Fanelli, C. Richiardi, M.P. Adamo

On the basis of the SPA-BIO protocol of the Barcelona Convention relating to specially protected areas and
biodiversity, seagrass associations are priority for the conservation of "coastal lagoons" (habitat 1150*, Directive
92/43/EEC). In fact, aquatic phanerogams offer a remarkable set of ecosystem services (e.g., nursery areas for fish
and invertebrates, sediment stabilization, nutrient recirculation) and are important indicators of ecological quality
(Bonometto et al., 2018). Therefore, their continuous monitoring is advisable. In compliance with the Water
Directive (2000/60/EC) and according to the protocols established by ISPRA, ARPA Puglia, since 2010, annually
conducts the "Monitoring Service of Surface Water Bodies of the Apulia Region" that includes the Mar Piccolo of
Taranto, a site of the Natura 2000 network and priority habitat according to Directive 92/43/EEC. For the
assessment of the ecological status, the MaQI index (Macrophyte Quality Index) is one of the indices used, which
considers the presence and percentage coverage of both macroalgae and angiosperms. According to the ARPA last
results, the only phanerogam detected was Cymodocea nodosa (Ucria) Ascherson, with a coverage between 15%
and 25%, while the ecological status of the basin ranged between "good” and "high". However, the Water Directive
does not provide for the quantitative and phenological study of seagrasses. Therefore, within the project “M.LA.
RETE Natura 2000” funded by the Apulia Region, an innovative monitoring plan for the protection of the Mar
Piccolo is going to be designed using quantitative data. A rapid monitoring method could be mapping by remote
sensing (Traganos and Reinartz, 2018). In particular, the integration of data collected in situ and from remote
sensing in the spectral range of the Vis-NIR-SWIR, through the application of data-driven supervised algorithms
(e.g., SVM), allows the automatic mapping of aquatic vegetation in conditions of adequate transparency along the
water column and for shallow waters (within 2 m) (Tarantino et al.,, 2019). A preliminary survey, conducted with
ARA along the entire coast and in deeper areas, allowed to identify areas where the species is present. Successively,
in the season of maximum growth, in four stations identified as the most representative, a quantitative study was
conducted according to the protocols in force (Sfriso et al,, 2001; Pergent et al, 2006). The quantitative data
collected "at sea" are now being integrated with the information coming from satellite images acquired by the
Sentinel-2 multispectral sensor of ESA (European Space Agency). As a result, distribution maps useful for a faster
and cheaper space-time monitoring system will be provided.
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