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1. Research activity (max 1.000 words)
Vegetational markers of climatic and hydrological impact vs. human resilience in coastal subsiding plains: present pattern and historical trajectories for a future management

My research work aims to investigate the environmental dynamics and the human resilience in the Sybaris Plain (Piana di Sibari - Italy) during the Holocene. The main purpose is to build models of the relations between climate, sedimentation, and human activity in the past and recent environmental transformations, in order to help managing current local risks of overflooding and subsidence, during the present period of climate change and rising sea levels. A second goal is the development of an interdisciplinary approach, involving scientific and humanistic disciplines, to better investigate human history and its relation to environmental changes.

The Sybaris Plain is a coastal plain located in North-eastern Calabria (Italy). The plain is located South of the Pollino line and in coincidence with a major fault system (Sangineto Line); it is basically the result of three geological processes that affected the area in the Quaternary period: uplift, subsidence, and overflow, each of which acted, and still acts, at different times and at different scales (Cucci 2005, Annals of Geophysics 48 (6), 1017-1033). Human presence is attested in the area since the Neolithic (ca. 8-5.6 ky. BP), as well as during the Copper (ca. 5.6 4.2 ky BP) the Bronze Age (ca. 4.2-2.95 ky BP) and Iron Age (ca. 2.95-2.7 ky BP). In the centre of the plain, the archaeological remains of 3 superimposed cities were found: the Greek colonies of Sybaris (ca. 710-520 BCE) and Thurii (444-194 BCE), and the Roman re-foundation of Copiae (194 BCE - ca. 6th cent. CE) (Bellotti et al. 2006, Agri Centuriati 3, 73 99; Stanley & Bernasconi 2009, Méditerranée 112, 75-86). The current inhabited centres are mainly located along the Ionian coast and on the hills bordering the inner part of the Plain.

The main geological risks in the area are currently subsidence, higher in the centre of the plain, combined with the sea level rise. The presence of a superficial aquifer implies swamping risks for the area, which was finally reclaimed after II World War, and requires continuous pumping. At the same time, water extraction is a possible co-factor in sediment compaction and subsidence; These effects in turn cause the contamination of the groundwater with sea water. In this context, vegetation indicators can provide useful trends to guide management activities.

Understanding the causes of vegetal landscape changes is always complex and for this reason a multi-proxy approach is essential, also taking into consideration recent and present transformations (land reclamation, agrarian monocultures. etc.). Multi-proxy analyses will help also clarifying the main climatic and hydrological modifications in the coastal plain during the last 12.000 years. My study will directly concern pollen, NPPs (non-pollen palynomorphs), plant macroremains and charcoals. The pollen data will be combined with geochemical, sedimentological and micropaleontological data, as other specialists’ analyses.

Specific objectives: reconstructing past vegetation changes; assessing the human impact; understanding past hydrological changes through plant indicators.

During the first year I will carry out the subsampling of the sediment cores from the Sybaris Plain. A new pollen core could be also extracted, if possible and necessary. I will carry out the chemical treatment of pollen samples using solutions of acids and bases: HCl (37%), HF (40%), NaOH (10%). My proposal is therefore to process 16 samples / month and approx. 150 samples in total. I will carry out analysis on pollen, NPPs, microcharcoals and macroscopic plant remains. A preliminary chronology based on AMS radiocarbon analyses will be constructed. Humic acid dating can be used as crossmatch. In the second and third year I will carry out the data processing, the interpretation of results and the integration of pollen data with proxies produced by other specialists, like those produced by sedimentology, soil chemistry and micropaleontological analysis. I will compare the reconstructed environmental archive with historical and archaeological sources and with the results obtained from other coastal plains in Southern Italy and in Greece.

The research work includes a stage at ANAS SpA (currently Italferr Group), the Company responsible for the construction of the new SS 106 in the Plain. In the second year the research activity will be carried out at the palynological laboratory of the Department of Geology and Geoenvironment, National and Kapodistrian University of Athens.
2. Research products 
a) Publications (ISI journals)
b) Publications (NON ISI journals)

c) Manuscripts (submitted, in press)
d) Abstracts
N.B. First-year PhD students in point 1 can enter the summary of the research project (max 1,000 words)

