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General Objective

• Climate change threats to the Portuguese winemaking 
sector

SO4

• Climate

change

impact

assessments

SO5

•Consulting service

on climate-smart

and carbon-neutral 

strategies

SO6

•Knowledge transfer

and capacity

building

SO1

•Very high-

resolution

climate change

projections

SO2

•Risk assessment

of extreme 

weather and

climate events

SO3

• Agroclimatic 

zoning and 

suitability 

assessments



Methodology Task1
Production of 

very-high 
resolution 
climate 

projections

Task2

Extreme event 
analysis

Task3

Multivariate 
viticultural 

zoning

Task5

Outline of site-
specific 

strategies

Task6

Knowledge 
transfer & 
capacity 
building

Task4

Grapevine 
modelling



Production of very-high resolution climate projections

Climate projections for living labs

CMIP6

Micro climate model (R programming)

NicheMapR

Calibration, validation and bias correction for living labs

Living Labs

Compilation of  climate data

ERA5Land Observational Data
• Homogeneity tests between station data.

• Quantile mapping techniques.

• 10m spatial resolution of climate data for 
the living labs; Assessment of several 
climate indices.



Compilation of climate
data

Quantile
Mapping

Distribution derived
transformations

Parametric
transformations

Empirical
quantiles

Smoothing spline

ERA5Land
Station Data

Livinglabs Livinglabs

Frequency 1979 – 2022 2012 – 2022 2019 – 2022

Precipitation ✓ ✓ ✓

Temperature ✓ ✓ ✓

Dewpoint
Temperature

✓ ✓ —

Cloud Cover ✓ — —

Wind ✓ ✓ ✓

Solar Radiation ✓ ✓ ✓



Quantile Map Results
(R programming)

R² = 0.9889

0

20

40

60

0 10 20 30 40 50

Observado

TX
R² = 0.9933

0

10

20

30

40

0 10 20 30 40

Observado

TG
R² = 0.9596

-20

0

20

40

-10 0 10 20 30

Observed

TN

R² = 0.9683

0

20

40

60

0 10 20 30 40 50

Observado

TX
R² = 0.9687

-20

0

20

40

0 10 20 30 40

Observado

TG
R² = 0.9296

-20

0

20

40

-10 0 10 20 30

Observado

TN

Living Lab 1

Living Lab 2

Fitted a smoothing 
spline to the quantile-
quantile plot of 
observed and modelled 
time series.

R² = 
0.6457
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Micro climate model

• NicheMapR

Adapted from: Carter, Anna, et al. "Modelling the soil microclimate: does 
the spatial or temporal resolution of input parameters matter?." Frontiers 
of Biogeography 7.4 (2015).

Metout

Soil temperatures

Soil Moisture

Shadmet

shadsoil

shadmoist

≈ 10 GB

Living lab 1

1288 gridpoints

15-20min per gridpoint

19320 – 25760 minutes

14 – 18 days

Living lab 2

1988 gridpoints

15-20 min per gridpoint

29820 – 39760 minutes

21 – 28 days

SIG

Matlab

≈ 150 GB

≈ 1 TB

…

…



Living Lab (1979 – 2022)

Temperature Precipitation



A0 – Experimental Access

HPC Resources 50 000 CPU core.hours

0 GPU.hours

100 GB HD
Centre and Platform INCD_Cirrus

Predicted start date 1/9/2023

Duration 6 months

Living Lab

Sub-region

Region

<2 000

≈1 000 000

>10 000 000



Living lab

Sub-region

Region

<2 000

≈1 000 000

>10 000 000

≈ 30 days

≈ 15000 days

≈ 150000 days



Thank you for your attention!

André Fonseca

andref@utad.pt
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