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S Background
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Contribution of on Farm Activities to the Carbon
Footprint of Dairy Farms

2%/_1%

Enteric CH, emissions
account for

m Transport

approximately 30% of Energy and
Infrastructure

global methane « Animal

emissions (FAO, 2023 ) R
Management

Source: Dairy Farmers of Canada, 2025
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i Backg round

Growing interest in monitoring enteric CH, emissions using

practical, scalable approaches to assess the situation and
evaluate mitigation strategies

No available studies to predict herd-level enteric CH, emissions
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Objective

Predict herd-level
enteric CH,
emissions using bulk
tank milk samples



Materials & Methods

T >

|r 14 commercial dairy farms (AMS) -HO, JE, AY

24 sniffers — Moologer, Tecnosens (IT)

~86 400 measurements /day l’!ﬁ?o"

Thia snifler that mOCwes re ch ahaad

Deployed since August 2024

Records every second: ppm CH4 & CO, airflow, humidity,
and temperature

_ 1.102 billion
_-—"""""'""-—--

S records collected by December 31, 2025

‘Nose’ in the feeder entrance
from underneath)




m Materials & Methods

Data sources and processing
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Data sources

Pump Sniffer data

— Extract events (e.g., calibration, nose maintenance, etc.)

Correct baseline
Aggregate into 10 sec A

.:4 . | A dn e
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Data sources

O Fumer ciemning
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Data sources
VN
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40715 M24.07-17 20240719 224.07-21 02407213 140725 2024.01.27 W24.07.29 2024-07-3024-08-01

Baseline drifting




T "l"ﬁ

Materials & Methods

Data sources

— raw data
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Baseline correction "M Dekectil Pk
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m Materials & Methods

Data sources

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

I

Other animal information such as
breed

Y it

[
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.........

T g e e Apply a transfer function (Madsen et
e al., 2010) to convert ppm into
enteric CH, emissions g/d and
calculate the indicator by cow

|| Il ‘" ”i“i LMM and herd
ik ﬂ -
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Materials & Methods

Transfer Function: Convert PPM to g CH, /day

Based on the principle that CO; can be used as a tracer gas

i 3
Measure breath sample
o -53 {) Obtain CH,4/CO; ratio
b

from breath (PPM / PPM)
; -
CO; used as tracer gas

-
o CH4/CO; ratio in breath indicates:

+ Proportion of carbon excreted as CH,
* Carbon not metabolized to CO,

+ Proxy for efficiency of microbial fermentation in feed -
Estimate CO, production by animal (L/day)

o E Use prediction equation based on:
NORNCRENO

Metabaolic ECM Days in Heat
baody weight yield pregnancy produced
LS ; -

f ;
o Apply measured CH,/CO, ratio
/._‘,’) CH, production is proportional to:

CO. production (L/day) ®  CH./CO; ratio (PPM/PPM)

¥
@ Output ‘ gCHJday] e
_ _ (Madsen et al., 2010) “
PPM = parts per millign (molfmol] | ECM = energy comected milk
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Materials & Methods

Cow in/out Box time
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Standardized

PDS piecewise direct
standardization

[y — e — = r = —
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R2=0.76 p

Predicted gCH4/kg of FPCM

10 15 20 25
Observed gCH4/kg of FPCM

Results

Training:

« R2=0.79

* RMSEC=1.19
Test:

« R2=0.54

* RMSEP=1.76
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gCH4/kg of FPCM
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Results

HIGH = top 10% (highest
emitters: > 16.6 g)

MED =10-90% (13.1-16.6 g)
LOW = bottom 10% (lowest
emitters: <13.1 g)

MeTHANE Predicted enteric CH4 emissions for all the
herds in QC (n=4,280)
g CH4/kg by FPCM 23.6
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Results
Predict enteric CH4 emissions for all the herds in QC
(n=4,280)

17

Year

~o- 2024
-e- 2025
- 2026

Average gCH4/kg of FPCM
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Month
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-3 Results

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

Oct 2024 Jan 2025 Apr 2025 Jul 2025 Det 2025 Jan 2026 Apr 2026
Date

=== Provincial average
=== Farm enteric CH4
emissions

Y i s




Results

Model validation 457 + 159 g CH4/day

Model outputs were validated indirectly 164-753 (5-95% range)
using cow-level estimates

Results were consistent with values reported in 150
the literature (studies done in Canada CHg4

g/cow/day) T
Oliveira et al. 2024 —— 490 £ 81

Shadpour et al. 2022— 462 + 100

Environment and Climate Change Canada — National
Inventory Report 2023 —> 476 s e 5 : St

Velarde-Guillen et al. 2019—— 476 £ 72 CH4 g/day
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50




Wrap-Up & Next Steps

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 e
Ry



Les
Producteurs
de lait

du Québec

14 participating farmers
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