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Plan of the presentation:

- Materials and methods of the study (6 min)
- Presentation of the web application (4 min)
- Poll to collect feedback to improve the tool (2 min)
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Prediction of enteric CH4 emission 
using dairy farm variables
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Methods

Data: 11 variables and 252 observations.

Period: 06-2024 to 06-2025.

Model: Elastic Net algorithm.

Construction of the model: 80 % of the data (201 observations) were used to train 
the model.

Validation of the model: the remaining 20 % (51 observations) were used to validate 
the model.
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Variables measured in the farm

Outcome:

Enteric CH4 emission

Predictors:

Cattle’s weight
Number of cows

Parity
Farm temperature

Milk production
Fat % in the milk

Protein % in the milk
ECM

Forages fed to the cow 
Concentrates fed to the cow

~
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Models’ performance

Model Mean Absolute Error R2 Err % CH4 range

L CH4/Cow/Day 25 L/Cow/Day 0.87 [3, 6] [391, 814]

L CH4/Farm/Day 2440 L/Farm/Day 0.92 [3, 8] [32079, 83822]

Gram CH4/Kg Milk/Day 1.2 Gram CH4/Kg 
Milk/Day

0.34 [4, 10] [12, 30]
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Decision-making tool for farm 
management
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Decision-making tool

Data: 11 variables and 252 observations.

Model: Bayesian Network.

Construction of the model: structure and parameter learning using 80 % of the data 
(201 observations). 

Validation of the model: test set validation using 20 % of the data (51 observations)

The model makes predictions at cow level (can be used for farm level or CH4 
intensity)
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Learning the structure of the BN
Structure learning defines 
which probabilistic 
relationships are supported 
by the data
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Parameter learning
Parameter learning 
computes the parameters  
between the parents and 
children nodes. Example:

CH4 = - 788.3 Protein -
            194.6 Fat -
            22.8 Concentrates +
            19.2 Forages -
             3.1 Temperature +
             4442.4

Weight = 180.5 Parity +
                285.7
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Validation of the model

MAE: mean absolute error. Min/Max value: 
minimum and maximum records, respectively.
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Web Application

The predictive and decision-making models are implemented as a user-friendly 
application (first prototype):

https://anismansouri.shinyapps.io/prt1/
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www.unibo.it

This study was funded by the Italian Ministry of Agriculture, 
Food Sovereignty and Forests under the 

Contratto di Filiera “Stalla modello”  
Avviso MASAF n. 0182458 del 22/04/2022 e s.m.
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Thank you!
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Appendix

https://www.bnlearn.com

https://online.bayesserver.com

dbnR: Gaussian Dynamic Bayesian Network
Learning and Inference in R:

https://www.jstatsoft.org/article/view/v115i06 13

https://www.bnlearn.com/
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Feed A/B

Feed C 15
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