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Land-surface physics and modeling

• Parametrizzazioni dei processi che regolano formazione e 
ablazione del manto nevoso e verifica con dati 
sperimentali

• Valutazione dei bilanci di energia e massa (acqua e 
carbonio) e applicazione a vegetazione di interesse 
regionale (vigneti)

Simulazioni climatiche e di eventi meteorologici
• Climatologia di parametri superficiali collegati ai bilanci 

idrologico, energetico e del carbonio
• Simulazioni di eventi di rilevante interesse meteorologico
• Importanza del ruolo delle condizioni iniziali nelle 

simulazioni meteorologiche

Misure meteorologiche
• Gestione della stazione meteorologica di fisica
• Campagne sperimentali di misura associate a progetti di 

ricerca

Università di Torino

UdR Dipartimento di Fisica dell’ Università di Torino 

Ricerca caratterizzante

Atmosfera-meteorologia-clima
Claudio Cassardo  claudio.cassardo@unito.it
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Atmosfera-meteorologia-clima

Ferrarese Silvia ferrarese@ph.unito.it

•Studio serie storica
•Caratterizzazione della stazione
•Studio di eventi

STAZ. ALPINA PLATEAU ROSA  3480M

MONITORAGGIO GAS SERRA

MODELLISTICA  ATMOSFERICA

•Analisi di dati climatologici su area regionale

STUDI DI MICROCLIMA
PER I BENI CULTURALI

•Top-nubi
•Radar-WRF
•Studio di eventi

•Ambienti indoor
•Campagne di misura
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Oceanografia

Sviluppo e perfezionamento di modelli di wave 
forecasting (WAM, WW3)

Studio teorico, numerico e sperimentale di onde
anomale

Studio dell’interazione aria/acqua in presenza di 
vento e onde

Simulazione numerica diretta delle equazioni di NS

Miguel Onorato

miguel.onorato@unito.it

Marina Serio
marina.serio@unito.it

• NONLINEAR WAVES
• WAVE TURBULENCE
• WAVE FORECASTING
MODELS

Miguel Onorato
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Cosmogeofisica



Context of the study

• Biophysical modeling applied to growth and 
productivity of grapevine in northwestern Italy

• Wine in Italy is one of the agricultural compart
with the greatest economic weight

• One of the aim of such project is to have modeling
support for culture management in terms of:
– Optimize productive performances 

– Limit environmental impact
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Modelling European 
Agriculture with Climate 
Change for Food Security

adoption of a Multidisciplinary 
Approach to Study the 
GRAPEvine agro-ecosystem



Layout of the experiment
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Measurements
• Growing seasons 2008-2009-2010
• Experimental measurements in 

three vineyards
• Varieties: Nebbiolo and Barbera
• Sites: Monferrato and Langhe
• Measured variables: 
• Air temperature (above and below 

the canopy)
• PAR (above and below the 

canopy)
• Wind speed and direction
• Soil temperature and moisture
• Net radiation
• Sensible heat flux
• Latent heat flux (only in B)
• LAI
• Vegetation cover
• Gas exchanges and stomatal 

resistance
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The vineyards
Castiglione Falletto                                                      Cocconato

Fubine
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Usually sensible and latent heat fluxes 
measured with sonic anemometers are 
evaluated assuming homogeneous, uniform 
and horizontal terrain

The condition <w>=0 is usually assumed 
(average vertical speed null if averaged on 
half an hour or more) and the fluxes are 
calculated on the horizontal plane

The Piedmontese vineyards do not fall under 
these assumptions
 need to evaluate fluxes over a plane 
parallel to the soil surface:
 planar fit method (values averaged ​​over 
long time (April to October) to identify the 
plan
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Fluxes evalutated every 30 min 
Fit plane // to soil aurface, while x-y axes vary in time
• x-axis aligned vs u-wind every 30 min

The complexity of Piedmontese 
vineyards



Solar radiation in vineyards by spring
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Above vs within vineyards
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Turbulent heat fluxes and canopy temperature
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Conclusions (work in progress)

• Three years of measurements above and within vineyards during the 
vegetative season and in Piemonte region have been analyzed

• Global radiation above vineyards, derived by PAR measurements, is 
well correlated with radiation of neighbor radiometers, thus eventual 
lacking data could be interpolated

• Global radiation within vineyards is attenuated by a factor not constant 
even within similar varieties, and depend on the way in which the 
sensor is shadowed, which in turn depend on slope and exposure to 
sun

• Temperature within vineyards shows a larger daily excursion than 
above vineyards during vegetative season

• Temperature above vineyards is well correlated with temperatures of 
neighbor thermometers, thus eventual lacunes in the data could be 
interpolated

• SHF are similar in the three sites, but reveal the characteristics of the 
terrain: for instance, Cocconato appears to be driest (SHF greatest)

• SHF: UTOPIA estimates are reasonably in agreement with observations
• Using UTOPIA, several other non-measured values are available
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