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1. Introduction and objective

In the nextyearsEuropeanJnion(EU)bioenergyproductionis expectedto

grow significantlyto meet the new RenewableEnergyDirective(REDOLI). In

this sense, marginal, contaminated and underutilized lands in the

Mediterranean regions have great potential to meet EU goals with a
sustainablefeedstockproduction (Puligheet al., 2016. In this context, Is
fundamental setup sustainable landscape design with regard future

bioenergyexpansionscenarioson marginalareas Howevey far too little

attention has been paid to Investigate the environmental effects of

growing dedicatedenergycropsin these environments The SWATmodel
(Soiland Water Assessmenflool) was used to simulate the impacts of

bioenergyinducedchangeson streamflow soil erosionand nutrient losses
at the watershedlevelin the Sulcisarea(Sardinialtaly) (Fig 1).

Thespecificobjectivesareto:

U implementingthe SWATmodel for a baselinescenariothat represents
the actuallanduseandidentifyinga setof bestsettingparameters

U simulatingthe growingof energycropsin the irrigated and rainfed area
In order to evaluatethe effectsland usechangeon dischargesediments
andnutrient flows by monitoringthe water balance(Fig 2).

2. Materials and methods

Material
A Digital ElevationModel (10x10 m resolution)
A Hydrologionetwork;
A Landusemap (21 classes)
U durumwheat60km?, irrigatedarea78 km?;
A Soilsmap showingsoiltypes(31 mapunits),
A Meteorologicaldata (4 stations)
A Streamflow data (1 gaugingstation ¢ 12 years)
A Waterquality data (2 stationsc 8 years)

Methods
A Setupof the ArcSWAThodelon the watershed
A Hydrologiaesponseunit delineation(HRU);
A SWATsimulation
U periodof simulation 1980¢ 2013
U warm-up period (3 yearg: 19801982
U monthlytime-stepsimulation

Fig . 1: Map of the study area
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Fig . 3: Map of DEM, soll types and land use units in the study area
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3. Preliminaryresults

Climatic data show a typical bimodal pattern of Mediterranean
environmentsfor rainfall distribution and temperature (meanrainfall 668
mm; meantemperaturel7.3 °C)(Fig 4);

The model results in a watershed area of 2548 km?, 736 HRUs 101
subbasinspotential evapotranspiratiorof 1584mm;

The simulated stream dischargeresembledwith the observeddischarge
reasonablywell for the observedperiod (years19901992 (Fig 5).

Fig . 4. Climatic data of the study area Fig . 5: Stream discharge of the study area

U Theresultsof the simulationfor a future planting of perennialenergy
crops In the arable land show a significant decrease of sediment
depositionandnitrogen lossesin the basin(Tah 1);

U Less marked surface runoff for energy crops scenario could be
attributed to the presenceof perennialcrops(e.g. vineyards)and partly
to the modelthat requiresfurther calibrations

Tab . 1: Scenarios of feedstock production

Sedimentloading Surfacerunoft

Baselinescen 2.4 Mg/ha 33.1 kg/ha 63.6 mmpr
Energycropsscen 1.4Mg/ha 16.3 kg/ha 62.4 mmjr

4. Conclusions and way forw

A The work shows that the semidistributed SWAT model is realistic
predictor of hydrologicalflow, sedimentand nutrient cyclein the study
areg

A Preliminary results suggestpositive impacts for future scenariosof
bioenergyfeedstockproduction with perennial crops on water quality
andenvironmentalsustainability

A Futurework will be carriedout to validateand calibratethe modelusing
SWATCUP (Calibration Uncertainty Program), especially for setting
streamflowand surfacerunoff;

A Data gatheredfrom field trials and literature will help to identify the
best setting parametersfor the implementationon new energycropsin
the model(e.g. giantreed, cardoon,swichgrassetc.);

A Futurescenarioof bioenergyfeedstockproductionwill be modeledand
simulated for Iin depth analysisof the impacts of different landscape
scenarioscomprisingdetailed managementoperationssuchas tillage,
fertilizer, pesticideapplication,irrigation andharvesting
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