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Drought and land use in agriculture: scenarios, impacts and adaptation strategies. 
First results of the NEUTRALISE project
November 13, 2024.  10:00am - sala Silvestri - Piazzale Aldo Moro, 7 Rome

Irrigation volumes and seasonal weather conditions: challenges and 
reflections on FADN/RICA data analysis

Arianna Di Paola, CNR-IBE and Co.
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Task 1.1. Aim: figure out the relationship (if any) between  «water uses» as reported in the RICA and seasonal 
meteorological conditions. 

Source data: RICA (Volume of water per hectare);  
seasonal Precipitation (P) and Potential Evapotranspiration (PET), from ERA5L reanalysis. 
Period: 2011-2022

Workshop NEUTRALISE.  November 13, 2024. Rome 

Grid points of ERA5L dataset closest to 
the Agricultural Regions centroid
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➢ Farms level analysis 
(Granular approach)
Input variables = N. climatic features for N. farms, M-years

Target = water uses from N farms, M-years

Data overview and regression model. Approach

Regressive workflow
(modelling water uses vs. climate variables)

1. Selection/organisation of seasonal climate input variables

2. Initialization of a Random Forest (RF) regressor

3. RF Training and testing using K-fold Cross-Validation (CV).

4. IF unsatisfactory results: Hierarchical Cluster Analysis for 
data filtering (repeat regression within clusters) 

➢ Farms data aggregated at the agronomic region scale
(Aggregative approach)
Input variables = N. climatic variable (e.g. monthly P) for 773 Agronomic regions, 11 years

Target = average water uses for 773 agronomic regions, 11-years

*Only for mapping
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(farm level) Data Overview: Dimensionality
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Figure (right)
Water Use Efficiency
(water uses : yield ratio)

Figure (left):
Water uses vs. yield scatter plot  for selected crops 
(data from 2011-2022) 
Irr = water use (mm)
Resa = yield (QL/ha)
QL = 100 Kg

(farm level) Data Overview: Water uses and yields

Highlights:
➢ No correlations, 
➢ Abrupt ranges
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(farm level) Data Overview: Precipitation, Potential EvapoTranspiration and Water uses

Water uses vs. (P – PET) balance over April-September
for selected crops 

(data from 2011-2022) 
Irr = water use (Mc/ha)

Resa = yield (QL/ha)
QL = 100 Kg



Logo ente 
beneficiario

P vs. PET  over  April - September:
regional distributions grouped by RICA water uses level 

(data from 2011-2022) 
NB. Water uses are converted into mm equivalent

(farm level) Data Overview: Precipitation, Potential Evapotranspiration and Water uses
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PET (regional averages) P (regional averages)

Inter-annual spatial variability. P, PET ( April - September) and water uses (regional averages)

Water uses (regional averages)
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Figure:
P – PET + Water uses* (regional averages )

Mais ibrido
*Water uses are converted into mm equivalent

Inter-annual spatial variability. P – PET (April - September) + water uses (regional averages)
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- Hierarchical Clustering (dendrogram): grouping observations with similar water uses and P-PET balance over April-Sep.
- Select the cutting point (-----)
- Profile the clusters 

(farm level) cluster analysis for data filtering 
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Water uses to seasonal conditions regression: results 

(12 inputs)
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Thank you for your attention

Contact: arianna.dipaola@ibe.cnr.it
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