Gaseous nitrogen emissions from Australian cattle feedlots

1. Australian sources of greenhouse gases

AGRICULTURE SECTOR EMISSIONS, 2007

GREENHOUSE GAS EMISSIONS BY SECTOR IN
2007 TOTAL 88.1 Mt COz-e.

300 4 49%

Agriculture 2nd largest emitter; next to stationary energy; bigger than transport
Methane from ruminants and nitrous oxide from soils the main agricultural emitters

2. Nitrogen emissions from feedlots

=) NH, N0, NO,

« Australia has 28.8 million beef cattle.
« Beef cattle account for 48% of agricultural sector greenhouse gas
emissions and 7% of total national emissions

5. Measuring techniques: closed-path system
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6. Calculating gas fluxes: use of bLs model

 Fluxes calculated from a backward Lagrangian

stochastic (bLs) dispersion model (Flesch et al.

2007) using interactive software package WindTrax
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*Required Inputs: geometry of source area, location
and type of sensor, wind speed and direction,
statistics of the turbulence

*WindTrax simulates trajectories of “particles”
backwards from the sensor (50,000 simulations)
Fluxes calculated from numbers of particle
touchdowns inside and outside source area

*WindTrax map of feedlot and paths of open-path sensors
(dashed lines) in east wind; pens in olive; empty in pink
*Touchdowns inside source area (red) and outside (grey)

7. N gas emissions: diurnal variation
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8. Measured and estimated national N emissions

Gas Measured Estimated Greenhouse
emission rate national total equivalents
> kg N hat d* tNy?t kt CO,-ey?
FTIR for. CHFCO,, N,O, NH;
N,O 1.302+ 1.65 527 2414
NH, 95° + 36 38,489 179¢
NO 1.20°+0.58 486 2¢

« Line-averaged concentrations; path lengths up to 1 km; ca. 200 m optimal
« Detection limits in ppbv (= 3 sd): CH, < 6; CO,< 1.5; N,O <1; NH; < 3
« Accurate but requires daily attention
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“Means of all observations + s.d.

"Means of all open-path measurements and whole-day closed-path
measurements + s.d.

“Means of all whole-day closed path measurements + s.d.

“Direct N,O emissions
“Based on 1% conversion to N,O after deposition

Flesch, T.K., Wilson, J.D., Harper, L.A., Todd, R.W., Cole, N.A., (2007) Determining
ammonia emissions from a cattle feedlot with an inverse dispersion technique
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