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Land-surface physics and modeling

e Parametrizzazioni'dei processi'che.,regolano formazione e
ablazione del manto nevoso e verifica con dati
sperimentali

e 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
e Simulazioni di eventi di rilevante interesse meteorologico
e Importanza del ruolo delle condizioni iniziali nelle
simulazioni meteorologiche

Misure meteorologiche
e Gestione della stazione meteorologica di fisica
e Campagne sperimentali di misura associate a progetti di
ricerca
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*Analisi di dati climatologici su area regionale
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forecasting (WAM, WW3)

Studio teorico, numerico e sperimentale di onde
anomale

Studio dell’interazione aria/acqua in presenza di
vento e onde
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Misure di indicatori in SEDIMENTI MARINI

— Paleoclimatologia dell’area mediterranea negli ultimi millenni
- Variazioni climatiche durante 'ultimo periodo glaciale e I'Olocene

- Effetti di acidificazione degli oceani

Laboratorio sotterraneo del Monte dei Cappuccini di
Tonno (INAF):
—— Misure di attivita y di radioisotopi cosmogenici
in METEORITI
—— Variazioni dell’attivita solare e del flusso

di raggi cosmici negli ultimi secoli




Context of the study

Modelling European
Agriculture with Climate

U— 0
M%\C SUR Change for Food Security

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

* 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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Layout of the experiment

modelling in vineyards
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Measureents

Growing seasons 2008-2009-2010 v 4d

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 NN | 0
Sensible heat flux 5 ‘,; a"’-“"‘?»‘"-‘";ﬁ*{e
Latent heat flux (only in B) P R N
LAI

\egetation cover

Gas exchanges and stomatal
resistance




The vineyards

Castiglione Falletto Cocconato
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The complexity of Piedmontese
vineyards

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: il i \

- planar fit method (values averaged over Y e e e
long time (April to October) to identify the | o

| Fluxes evalutated every 30 min
plan Fit plane // to soil aurface, while x-y axes vary in time
* x-axis aligned vs u-wind every 30 min
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Global radiation (W/m*2)
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Solar radiation in vineyards by spring

Castiglione Falletto vineyard

-I—:above vineyard
=== yithin vineyard

time interval: 01/06/09 - 30/08/09

8 10 12

time (hours)

14

16

18

20

22

global radiation (W/m”2)

Global radiation (W/m*2)

Cocconato vineyard
time interval: 01/04/09 - 30/06/09
800

700 —#— above vineyard
==& within vineyard

600

500

400

300

200

100

0 2 4 6 8 10 12 14 16 18 20 22
Fubine vineyard

time interval: 01/06/09 - 30/08/09

1000

aqq - == above_vineyard

== within vineyard
800

700
600
500
400
300
200
100

0 5 10 15 20 25

time (hours)

13



lemperature (*C)

wmmpearature (°C)

Above vs within vineyards

Castigione Fallete vineyard
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Turbulent heat fluxes and canopy temperature

Canopy temperature Fubine UTOPIA vs obs
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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



