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Enteric CH4 emissions 
account for 
approximately 30% of 
global methane 
emissions (FAO, 2023 )
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Growing interest in monitoring enteric CH4 emissions using 
practical, scalable approaches to assess the situation and 
evaluate mitigation strategies
No available studies to predict herd-level enteric CH4 emissions

Background



Objective

Predict herd-level 
enteric CH4
emissions using bulk 
tank milk samples



14 commercial dairy farms (AMS) -HO, JE, AY
24 sniffers – Moologer, Tecnosens (IT) 
~86 400 measurements /day

Deployed since August 2024
Records every second: ppm CH4 & CO2, airflow, humidity, 
and temperature 

Materials & Methods

‘Nose’ in the feeder entrance 
(viewed from underneath)

1.102 billion 
records collected by December 31, 2025



Materials & Methods
Data sources and processing
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Materials & Methods
Data sources

Sniffers

Pump Sniffer data 
Extract events (e.g., calibration, nose maintenance, etc.)

Correct baseline
Aggregate into 10 sec A
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Data sources

Sniffers
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Data sources

Sniffers

Calibration date



Baseline drifting

Materials & Methods
Data sources

Sniffers



Materials & Methods
Data sources

Sniffers
Baseline correction 



Materials & Methods
Data sources

Animal id
Milking related data (robot no, milking 
time, DIM etc.)

Other animal information such as 
breed
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Materials & Methods
A B

Apply a transfer function (Madsen et 

al., 2010) to convert ppm into 
enteric CH4 emissions g/d and 
calculate the indicator by cow 
and herd



Materials & Methods

(Madsen et al., 2010) 
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Materials & Methods

Support Vector 
Machines (SVM) 

Python

Predicted 
gCH4/kg of FPCM 

Herd indicator
(gCH4/kg of FPCM)

Standardized 
PDS piecewise direct 

standardization



Results
Training: 
• R2 = 0.79 
• RMSEC = 1.19
Test: 
• R2 = 0.54 
• RMSEP = 1.76



Results



Results
23.6

8.34

14.8

Predicted enteric CH4 emissions for all the 
herds in QC (n=4,280)

HIGH = top 10% (highest 
emitters: > 16.6 g) 
MED = 10-90% (13.1-16.6 g)
LOW = bottom 10% (lowest 
emitters: ≤ 13.1 g)



Predict enteric CH4 emissions for all the herds in QC 
(n=4,280)

Results



Predicted enteric CH4 emissions for all the herds in QC 
(n=4,280)

Results

Provincial average
Farm enteric CH4 
emissions 



Model validation
Model outputs were validated indirectly 
using cow-level estimates

Results

Results were consistent with values reported in 
the literature (studies done in Canada CH₄ 
g/cow/day)
Oliveira et al. 2024              490 ± 81
Shadpour et al. 2022            462 ± 100
Environment and Climate Change Canada — National 
Inventory Report 2023                 476
Velarde-Guillen et al. 2019           476 ± 72

457 ± 159 g CH4/day
164−753 (5−95% range)

CH4 g/day



• Results indicate that the proposed model 
can effectively classify dairy farms 
according to their predicted enteric CH4 
emissions. 
• May help identify management, 

nutritional, or environmental factors 
influencing enteric CH4 emissions in 
Canadian dairy herds.

• Testing an Artificial Neural Network 
model

• Evaluating cow contribution model to the 
bulk tank

Wrap-Up & Next Steps 
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