


Climate is changing!

Changing expected for 2071-2100 period, in comparison with 1971-2000. Source: EEA



Impacts



Modelling the impact 
of climate change



Workflow 
Identification of the most impacting 

environmental variables on dairy cows milk 
yield using Machine Learning methods 

(Pietrucci D., et al.)
Today, Room Messapia at 15:30
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Historical
data

Identification of the most impacting 
environmental variables on dairy cows milk 

yield using Machine Learning methods 
(Pietrucci D., et al.)

Today, Room Messapia at 15:30



Spoiler alert! 
Long and short terms 

effects!
Minimum Temperature -20d
Maximum Temperature -2d



Spoiler alert! 

Not only temperature or 
humidity!

Average Wind Speed -1d



Application of 
prediction model



Material and methods 
Weather forecasting

• Short term
prediction

• Few days in the 
future

Long term projection
• Until 2050
• Dynamically 

downscaled under 
RCP8.5 scenario at 
2.2 km over Italy

Sub-seasonal forecast
• Prediction from 15 to 

30 days in the future



Material and methods 
Weather forecasting

• Short term
prediction

• Few days

Long term projection
• Until 2050
• Dynamically 

downscaled under 
RCP8.5 scenario at 
2.2 km over Italy

Sub-seasonal forecast
• Prediction from 15 to 

30 days in the future
•

Past (1989-2018) VS future (2021-2050)
Warm (April-May) VS hot (July-August)
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Material and methods 
• Single climatic variables 

– Temperature (min, max, mean)
– Relative humidity (min, max, mean)
– Wind 
– Precipitation (total)
– Cloud cover (total)

• Discomfort Index (DI)
– Equivalent of THI
– Daily minimum, maximum and average
– Cumulate

Mild
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Milk yield
• Historical & projection
in the hot period

+18.98

+19.36

5° percentile                                          50° percentile                                            95° percentile



Milk yield
• Temperate & hot
in the future

+16.68

+19.36

5° percentile                                          50° percentile                                            95° percentile



Milk yield
• Comparison between

– Historical & projection
– Temperate & hot

4.09

0.664.14

-0.21



Milk yield
• Comparison between

– Historical & projection
– Temperate & hot

-0.05 -0.87

-3.48

-4.30



Next steps



Decision Supporting System



IoT system and edge computing



IoT system and edge computing

Severe

Mild



Conclusions

• Machine Learning pipeline to evaluate climate change short and long term effect 

on livestock production 

• System to support farmers management and also breeder associations and policy 

makers, in particular for long term decisions

• Creating the bases for real-time warnings (DSS)
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