Data comparison between EC method (field scale) and SF 6 method (animal scale)

• In 2010, the pasture was a potential sink with net fixation of 559 g CO 2 eq m -2 .

• When considering CH 4 fluxes, the sink of GHG was reduced by 310 g CO 2 eq m -2 , leading to a net sink of 249 g CO 2 m -2 .

• By using Giger et al. methodology, CH 4 emission would represent 80% instead of 55% of the potential annual carbon dioxide sink, which underlines the need for direct field measurement. • EC method: heifers emission rate varied with distance between fenced area and EC mast.

• Uncorrected EC fluxes were on average 85% lower than those calculated with SF 6 method (164 (± 8) g day -1 head -1 ).

• The correction with a two-dimensional footprint function [7], allowed to compensate for the dilution effect on measured CH 4 flux.

• Corrected EC fluxes were in average 28% lower than SF 6 method.

INRA UR0874,Grassland Ecosystem Research,5,Ch de Beaulieu,France. Authors adress: tiphaine.tallec@cesbio.cnes.fr, katja.klumpp@clermont.inra.fr • CH 4 emissions from 5 heifers were simultaneously measured by EC and SF 6 tracer techniques during 4 days.

• Heifers were confined in the prevailing wind direction to ensure their presence in the footprint area.

•Two distances were tested (10 and 30m) • Optimization of both integrated plumes allowed to calculate a CH 4 emission of 280 (± 18) g day -1 head -1 .

(1) The accuracy of the EC method varied depending on distance between animals and EC mast and on animal grazing activity (moving in and out the footprint area), indicating the limits of the systems and necessity to animal tracking or filling source homogeneity distribution condition. (2) However, considering the whole grazing season, CH 4 budget estimations were close to results based on theoretical calculation methods.

(3) EC method and associated detailed measurements offer original research opportunities to study in situ effects of management and vegetation structure at field and animal scales on adjacent paddocks, and may contribute to the development of more adapted mitigation options. 

  Methane emissions represent 8% of EU15-GHG emissions, where 50% originate from livestock. Despite numerous measurements of enteric CH 4 emissions have been carried out in artificial conditions [1], an extrapolation of those measurements to field scale and grazing animals, often hampers precision due to spatial and temporal variation in feed intake quality and quantity. Accurate measurements from ruminating herds are, thus, required to improve emission coefficients. Measurements were carried out at the French semi-natural upland grassland site Laqueuille. Site is continuously grazed from May to October. Live weights of animals and livestock rate have been taken every two weeks. The reliability of EC technique was tested by comparing field scale measurements with Gaussian plume model simulation [2], animal scale measurement (SF 6 tracer technique) [3], and theoretical calculation method based on factor emission use [4] [5] [6].

  The EC-system comprises a 3D sonic anemometer, a fast closedpath CH 4 analyzer (FMA) and an open path CO 2 -H 2 O analyser (LI-7500) installed at a height of 2m. Measured methane concentrations (i.e. from herd and artificial source) along the plume transect were compared with output of the multiple gauss plume model [2].

  close to results from theoretical calculations (i.e. based on ingested biomass and animal weight) of the averaged modelled and measured CH 4 plumes were close along the transect.