Cattle methane fluxes measurement over an intensively grazed
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1. Objectives

J Measurement of CH, fluxes over a grazed grassland in Belgium

 Identification of CH, fluxes drivers on a grazed grassland

2. Material and Methods

The eddy covariance method measures fluxes in a zone situated
upwind from the measurement site (footprint). This method
measures fluxes in situ, continuously and across broad areas.
However, we are working with point sources (cattle) and their
position on the field must be known if we want to calculate
their emissions.
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During conf/nement events, cows were
confined in a smaller zone upwind from the
measurement site (blue zone in the above
figure) in order to achieve higher stocking

rates.
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4. Conclusions

Jd Methane emissions are correlated with stocking
rate with a slope of 51.9 £ 2.5 kg CH, year™ LSU™
(against 57 kg CH, year' LSU for IPCC tier 1
emission factor - IPCCC, 2006. Guideline for
National Greenhouse Gas Inventories)

JIn the absence of cows, no net methane sink has
been observed.

. No obvious relation can be established between
methane emissions and soil temperature or
moisture at present

5. Perspectives

We are considering three options to calculate fluxes per livestock unit:

d Random cattle distribution: Assuming a random cattle disposition, we can use the cattle density to
calculate a flux per livestock unit. This method is easy to implement but the fundamental assumption
is never met. However, the use of this method is defensible on large datasets and is currently applied
to our data.

. GPS: A GPS and accelerometer device is attached on each cow. Cow positions and footprints will be
measured/modeled on a half-hour basis. For each
half-hour, fluxes will be linked to cow positions and to
their eating behavior (e.g. time since last meal). This
method is currently tested on our site with 2 cows.

J Thermal camera: A thermal camera is automatically
oriented in order to face the footprint. Recorded
pictures are processed to detect the number of animals
and their position. This method is under development.
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Cow positions and behavior are
measured with a home-made GPS
and accelerometer device attached
around cows neck’s
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One day GPS record for one cow. Each
hour is written in a caption and green dots
correspond to a grazing activity.

Thermal infra-red image from the pasture

Acknowledgments The authors gratefully acknowledge funding from the Walloon region.
Greenhouse Gas Management in European Land Use Systems, 16-18 September 2013, Antwerp, Belgium



mailto:pierre.dumortier@ulg.ac.be

