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Obiettivi specifici di UNIBAS nel Task T3.1

* Sviluppo di metodologie originali di analisi multi-temporale di dati
satellitari acquisiti in banda ottica per il monitoraggio e la
previsione della resa dei vigneti a partire da indici basati sul ciclo

fenologico della vite;

* Generazione di mappe aggiornate e utili alla previsione della resa,

all‘irrigazione e alla fertilizzazione mirata delle colture vitivinicole.



Jest sites and test periods

Vineyards located in the northern
part of the Basilicata region

v’ ~ 9 hectares
v 500 meters above sea level

v' mainly exposed in NE
direction

v’ Aglianico del Vulture plants




Test sites and test periods

SPEI (at a time scale of 12 months) index, averaged over the
Basilicata region (upper left: 41.25, 16.75; down right: 39.75, 15.25)
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Learning from the past

Even out from extremes harvest quality and
quantity strongly depends on local conditions

NDVI time-series are used for the reconstruction of the vineyard phenological cycle

= > 500 Sentinel 2/MSI images acquired over Basilicata Region (Southern Italy) in the
period 2015-2022:

= Harmonized Sentinel-2 MSI Level-1C orthorectified top-of-atmosphere
reflectance to compute NDVI,

= Sentinel-2: Cloud Probability to identify clear sky locations.
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Vineyards phenology

(NDVI spatio/temporally averaged Sentinel2 2015-2022)




Un approccio comune : Robust Satellite Techniques — RST

(gia RAT: Robust AVHRR Techniques, v:rramutoli, 1998, 2005,2007 )

1. Calcolo dei campi di riferimento imperturbati per V(r,t) a partire da una serie
multitemporale di osservazioni satellitari raccolte in condizioni OMOGENEE (stessa ora del
giorno, mese/stagione dell'anno, etc.)

Vier (1) € cy(I)

2. Change detection al tempo t con:

TN L.L.I.C.E.
Absolutely Liocal Index of

Change of the Environment)



Implementing RST for detecting significant changes
in phenology (average on the vineyard)

®, (x,y )= LOVD Ve (Xy) G

(Absolutely Llocal Index of Change of Environment)
oy (% Y)

V(N,t) =< NDVI(N, ) > NDVI = xﬁﬁ lﬁgg V(N j t) =< N Dw (Np t) >

Spatial average of the NDVI computed at the time t over the field N;

<NDVI( N r) >— vl V)

GNDW( N i)

®(N;1) =

M(N;) and O(N;) computed over all Sentinel-2/MSI images collected in the
same period (fortnights) of the year in the years (2015-2022)



Implementing RST for mapping significant
changes (at pixel level)

®V (X1 y,t) = v (X’ y’t) _VREF (X, y) ALICE

(Absolutely Llocal Index of Change of Environment)

GV (X1 y) o
NDVI _ NIR — RED . EE: visilfle | | Near infrared
V(N,t) = NDVI(x,y,t) “NIR+RED |i4
Ezo_%
10K

NDVI (X, y,t) — Hnpwi (X, Y)
Onovi (X, Y)

®NDVI (X’ y’t) =

H(x,y)and O(x,y) computed over all Sentinel-2/MSI images collected in
the same period (fortnights) of the year in the years (2015-2022)
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Vineyard N2
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A tool to support winemakers
:$: OD4SA Q.  Search places Earth Engine Apps
Click a location to see its time series of NDVI. o | s
lon: 15.70 lat: 40.93

NDVI time series

Sentinel 2 NDVI - Time Series Inspector
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Vineyards phenology
DVi spatio/temporally averaged Sentinel2 2015-2022)

Summary and conclusions

Vineyard phenology strongly variable depending on local I | e

site conditions (soil, exposition, slope, etc.) i

In order to early detect and map significant anomalies D™

refined methods are required it

RST approach provides: T [T
A R,

» timely information on vineyard response to e,

climatological forcing

» detailed maps in order to operate selective counter-
mesures




Disseminazione deij risultati ottenuti
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