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Introduction to vitiGEOSS

Climate predictions

Phenological detection and prediction
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VITIGEOSS Introduction
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Weather and Climate Predictions

BSC’s task is to provide weather and climate predictions: 

• Weather forecasts (1 -3 days)
• Sub-seasonal forecasts (4 weeks)
• Seasonal forecasts (3 months)

The target regions correspond to the vineyard plots of 

the wine producers in the project:

• Campania region 

(MASTROBERARDINO)

• Douro Valley (SYMINGTON) 

• Catalonia (TORRES)
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Climate predictions are probabilistic

Ensemble 

members
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SEASONAL RANGE: ECMWF SEAS5

• Temporal resolution: monthly 

averages

• Forecast horizon: up to 3 

months

ECMWF SEAS5

raw forecast 

output

Copernicus Climate 
Change 
Services

(C3S)

BIAS 

ADJUSTMENT

(Remove systematic biases and 
adjust members spread)

DOWNSCALING

(Increase spatial resolution
correct for local effects)

ERA-5 land

Observational reference

COMPUTE 

PROBABILITIES

(Tercile probabilities
Probability of extremes)

QUALITY 

ASSESSMENT
(Skill scores)
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Co-design approach for probabilistic forecast

TERCILES PROBABILITIES

Option 1 Option 3Option 2

Same process for:

● Risk of extremes

● Skill score
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Climate predictions as input to other Intelligent services

Temperature

Precipitation 

Radiation

● Phenological stage prediction

● Disease prediction

● Business and sustainability



12

Phenological stages detection 
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Pilot Plot 

Country: Spain

Company: Torres S.A.

Farm: Aranyó

Variety: Syrah

Trellis: Royat

Weather station data (3.5 km 
distant from management units)

- Temperature

- Radiation

Management Units
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Data Sources

REMOTE SENSING
IN (NEAR)-FIELD 

SENSORS
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Data Sources

REMOTE SENSING
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Pipeline

• Data cleaning

• Time series extraction

• Missing data imputation

• Normalization

• Aggregation (72h)

LSTM neural network

for time series classification

SATELLITE DATA 

ACQUISITION
PREPROCESSING

DEEP LEARNING

PROCESSING

PHENOLOGICAL 

STAGE DETECTION
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SENTINEL 2 - NDVI

January December
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SENTINEL 3 – three bands, twice a day
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RESULTS

INPUT: S3 temperature data (24h aggregation)

Phase
Detected 

day

Target 

day

Error in 

days

Bud Break 84 87 -3

Blooming ND 149 NA

Fruit set 147 157 -10

Veraison 201 199 +2

Ripening 239 235 +4

INPUT: S2 indices (72h aggregation)

Phase
Detected 

day
Target day

Error in 

days

Bud Break 96-98 87 -10

Blooming ND 149 NA

Fruit set 153-155 157 -3

Veraison ND 199 NA

Ripening 219-221 235 -15
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IN(NEAR)-FIELD 

SENSORS

DATA SOURCES



23

PIPELINE DETECTION

• Data cleaning

• Normalization

• Aggregation (daily)

• Feature engineering (CGDD)

LSTM neural network

for time series classification

WEATHER STATION 

DATA ACQUISITION PREPROCESSING
DEEP LEARNING

PROCESSING

PHENOLOGICAL 

STAGE DETECTION

DAILY 

TEMPERATUR

E MEAN
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Model performance DETECTION

Phase
Detected 

day

Target 

day
Error

Bud Break 87 87 0

Blooming 157 149 +8

Fruit set 164 157 +9

Veraison 220 199 +21

Ripening 235 235 0
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NEXT STEP

• Data cleaning

• Normalization

• Aggregation (daily)

• Feature engineering 

(CGDD)

LSTM neural network

for time series classification

WEATHER 

SUBSEASONAL 

CLIMATE 

PREDICTION

DEEP LEARNING

PROCESSING

PHENOLOGICAL 

STAGE 

PREDICTION

WEATHER 

STATION 

DATA

SATELLITE 

DATA

+



26

NEXT STEP - VITIGEOSS Dashboard



A project coordinated by:

Thank you!


